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Here’s a NEW Booklet on Microwave Components — The facts and figures on many of 
Bomac’s microwave components and test equipment are now available to you in a handy, easy- 
to-read booklet. Included are descriptions and specifications on: Waveguide and coaxial line 
duplexers @ Coaxial line monoplexer @ Keep alive and recovery electrode supplies @ Coaxial 
load @ Variable power dividers @ C-band R.F. package @ Noise source @ Waterloads e Coaxial 
line to waveguide transitions e Directional waveguide couplers @ Magnetron test sets e Low level 


test set for spot display. 


BOMAC laboratories, inc. 


SEND FOR YOUR COPY OF THIS BOOKLET TODAY. @}) — rar aso ere Ser PF eo 
SALEM ROAD s+ BEVERLY, MASSACHUSETTS 
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.city “ARNOLD” 


Mf DD oO 
CORE 


Top to bottom: Tape wound cores, Silectron C, E and O cores, and bobbin cores. 


Arnold C 
and E cores are made from precision-rolled Silectron strip in 
1, 2, 4 and 12 mil thicknesses. 

They are supplied in a wide variety of shapes, and in sizes 
from a fraction of an ounce to several hundred pounds. In 
addition to standard transformer applications, they may also 
be supplied for special applications such as saturable reactors, 
instrument transformers and pulse transformers. 

Over 1,000 stock cores are listed in the Arnold Silectron 
catalog. A wide selection of preferred sizes are carried in stock 
for immediate shipment. For complete data on C and E cores 
and Silectron toroids, write for Bulletin SC-107A. 


Arnold tape wound cores are available made of Deltamax, 
4-79 Mo-Permalloy, Supermalloy, Mumetal, 4750 Electrical 
Metal, Silectron, or the new rectangular-loop material, Super- 
mendur. All except Supermendur cores are available in stand- 
ard tape thicknesses of 1, 2 and 4 mils; also in special ta 
thicknesses of 4% mil, 12 mil or other, as required or feasible. 
Supermendur is presently available in 4 mil cores. . 

Toroidal cores are made in 30 standard sizes with protective 
nylon or aluminum cases. Special sizes of toroidal cores are 
produced to individual requirements. Write for Bulletin TC- 
101A. (TC-113A for Supermendur Cores.) 


Arnold bobbin cores are available in a wide 
range of sizes, tape thicknesses, widths and number of wraps 
to suit the ultimate use of the core in electronic computer 
assemblies. Magnetic materials usually employed are Delta- 
max and Square Permalloy in standard thicknesses of 1, 4%, 
% and % mil. Bobbins are supplied in ceramic or stainless 
steel. Write for Bulletin TC-108A. 


2V PERMENDUR .. . a ferromagnetic alloy of cobalt, vanadium 
and iron that possesses high flux density saturation properties. 
Its magnetostrictive properties are useful in many transducer 
applications. Write for Bulletin EM-23. 


VIBRALLOY . . . a ferromagnetic alloy of nickel, molybdenum 
and iron whose temperature coefficient of elastic modulus is 
controllable over a wide range. It has high ferromagnetic per- 
meability, and a rather high coefficient of magnetostriction. 
Used in applications where a zero or controlled thermo-elastic 
coefficient is desired. 


BARIUM TITANATE . . . A piezoelectric ceramic widely used in ac- 


=I 


Available in a wide 
range of sizes, from .260’’ OD to 5.218’ OD. They are given 
various types of enamel and varnish finishes, some of which 
permit winding with heavy Formex insulated wire without 
supplementary insulation over the core. 

These powder cores are supplied in four standard perme- 
abilities: 125, 60, 26 and 14 Mu. They provide constant per- 
meability over a wide range of flux density, and in many 
cases may be furnished stabilized to provide essentially con- 
stant permeability over a specific temperature range. Large 
warehouse stocks of preferred sizes are carried for immediate 
shipment. Write for Bulletin PC-104C. 


A wide selection of cores is available, 
from simple cylinders to special cores of complicated design. 
The line includes all standard types of threaded cores, cup, 
sleeve, slug and cylindrical insert cores: for use in antenna 
and RF coils, oscillator coils, IF coils, perm tuning, FM coils, 
television coils, noise filter coils, induction heating and bom- 
barder ccils, and other low frequency applications. Preferred 
sizes are carried in warehouse stock for quick shipment. A 
standard series of iron powder toroids is also manufactured, 
conforming to the standard sizes proposed by the Metal 
Powder Industries. Write for Bulletin PC-109. 


Available in a wide selection of 
sizes, ranging from .800’’ OD to 3.346’’ OD, and in perme- 
abilities of 10, 13, 25, 30, 50 and 80, although not all sizes are 
available in all permeabilities. They possess magnetic prop- 
erties generally superior to iron powder cores, but inferior to 
Mo-Permalloy powder cores in the audio and carrier frequency 
range. Write for Bulletin SDC-110. 


celerometers, phono pickups, microphones, ultrasonic grinding 
and cleaning devices and underwater signaling devices. For 


more information, write for Bulletin CM-116. nite 


- 
%n +? 
an SPECIALISTS in MAGNETIC MATERIALS 
THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO, ILL. 
CANADIAN Representatives: Bayly Engineering Ltd., First St., Ajax, Ont. 

Telephone (Toronto Exchange): EMpire 2-3741 
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authors and articles in this Issue 


A. E. Maine (Solid-state inverter 
provides reliable emergency power) 
is celebrating an anniversary; his 
article on an inverter for an air- 
craft windshield heater supply ap- 
peared in the May 1959 issue of 
CEE. Mr. Maine is chief electronics 
engineer of the newly formed Spe- 
cial Products Division of the De 
Havilland Aircraft of Canada Ltd. 

The current article describes a 
novel inverter using transistors in 
the switching mode, and provides 
excellent proof of Canadian capa- 
bilities in R & D. Mr. Maine’s group 
is now working on the development 
of advanced solid-state inverters 
using silicon controlled rectifiers, 
which produce close approximations 
to sine-waves by means of staircase 
wave generation. 


W. L. Haney (Precision invest- 
ment casting solves waveguide de- 
sign problems) has been faced with 
a production problem that plagues 
many design engineers. He has been 
engaged in projects involving the 
design of waveguide components, 
and had to find some way of pro- 
ducing them at reasonable cost. 
His experience could be very useful 
in many fields of engineering. 

Mr. Haney was born in Winni- 
peg and graduated from the Uni- 
versity of Manitoba during the de- 
pression. He has spent most of his 
life in the field of electronics, serv- 
icing radios, operating a radio sys- 
tem for a bushland airline, and with 
radio station CKY, Winnipeg. 

In 1942 Mr. Haney joined the 
National Research Council to do 
radar development work and he is 
still engaged in that type of work. 
During World War II he spent two 


1960 


years on loan to Research Enter- 
prises Ltd., Toronto. At present, he 
is head of Defence II Section, 
Radio and Electrical Engineering 
Division, NRC. 


Magnetic recording techniques 
are assuming greater significance as 
the state of the art improves and 
broadcasters gradually replace ob- 
solete station equipment. Now there 
is a definite trend toward automatic 
operation of broadcast stations. 

C. S. Broad (Magnetic disc sys- 
tem permits automatic program- 
ming of broadcast stations) is work- 
ing closely with broadcasters and 
knows their problems. He is mar- 
keting administrator, am products, 
RCA Victor Company Ltd. Mr. 
Broad has been with RCA Victor 
since 1953 and was, until recently, 
manager of technical field opera- 
tions in Vancouver. 





MICRO SWITCH Precision Switches. 





LIGHTED PUSHBUTTON SWITCHES— micro swircn manu- maintained, alternate-action and magnetically held versions. 
factures a complete line of lighted pushbutton switches Up to 4-pole double-throw circuitry and a choice of button 
that saves wiring, cuts panel space. Available in momentary, sizes, shapes and colors. Write for Catalog 67. 


ONE COMPLETE SWITCH SOURCE 


when you must be sure of Precision and Reliability 


ecceeceee SUBMINIATURE TOGGLE—Perfect combination of high capacity and small 
size. Part of a complete line of toggles, including hermetically sealed 
models, multiple unit toggle assemblies and virtually any type of circuit 
afrangement you may need. Write for Catalog 73. 


ecccccee OM’ SERIES—Small size, light weight and high electrical capacity. May 
be assembled into auxiliary actuator brackets, gang-mounted or used in 
pushbutton assemblies and rotary selectors. Precise operation and long 
life. Also availabie sealed in metal housings. Write for Catalog 63. 


eceeceeee SUBMINIATURE MERCURY SWITCH—Ideal for locations where a minimum 


of operating energy is available. MICRO SWITCH manufactures over 1,000 
different types of mercury switches, including enclosed models sealed in 
a resilient material with a protective case to guatd against shock and vibra- 
tion. Write for Catalog 90. 


ecceeesee SEALED SUBMINIATURE—“SE” switches are available in 3 different circuit 
designs, with environment-free seal, corrosion-resistant aluminum hous- 
ing. A smaller ““XE’’ version now available is the smallest and lightest 
environment-free switch available. Write for catalog 78. 


eeceecees SUB-SUBMINIATURE SWITCHES—Smallest single-pole double-throw, 
snap-action switches available, yet have ample electrical capacity and will 
give long, precise service. Write for Catalog 63. 
For further information on these switches or for expert advice on any —- 


problem, call your nearest Honeywell office or write Honeywell Controls Limited, 
Precision Components Division, Toronto 17, Ontario. 


H Honeywell 


MICRO SWITCH Precision Switches 
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NEWS HIGHLIGHTS 


Canadian National Railways plans to 
spend a total of $40 million on new 
signal and centralized traffic control 

equipment within the next few years. 


CNR president Donald Gordon said that the rail- 
way has already spent $6 million on such equipment 
and is planning to invest a further $6 million in 1960. 
The current program should require approximately $40 
million before completion, accomplished in $6 million 
annual lots. The rates are based on availability of skilled 
technicians and materials. The returns on such expense 
should take the form of improved efficiency—in some 
cases, as much as 11%. 


The Board of Broadcast Governors made 
the following changes affecting 

private commercial broadcasting 
station licenses in Canada: 


(A) Transfer of ownership of a station, (B) Trans- 
fer of ownership or control of any share of the capita} 
stock of a private company, either directly or indirectly, 
(C) Transfer of control of a station in any manner 
whatsoever. These changes may not take effect without 
Department of Transport permission based on approval 
from BBG 


New mode of operation has been dis- 
covered that may extend operation of 
transistors into the 8 Nc range. 


A Lenkurt Electric Co. engineer, V. W. Vodicka 
has discovered a new mode of operation for transistors 


which appears to be a combination of tunneling and 
avalanche effects. Transistor manufacturers are now 
working on the problem and have obtained large in- 
creases in transistor bandwidth with greatly reduced 
noise. Indications are that they will soon have transist- 
ors operating in the 8 Ne region or higher. 


U.S. scientists are preparing to 
launch a balloon-type satellite to 
reflect radio signals between widely 
separated stations on earth. 


The National Aeronautics and Space Administra- 
tion announced that it will try to place a 100-foot 
diameter balloon-type satellite in an orbit 1,000 miles 
out from earth. It will follow an orbit between 50 deg. 
north and south latitude and be used to reflect radio 
signals between stations on earth. It could extend the 
range of tv communications. 


Pressure is building up to get the 
green light on stereo broadcasting, 
but many U. S. companies fear anti- 
trust regulations, and FCC is swamped 
by all the proposed techniques. 


Radio broadcasters and manufacturers have been 
waiting impatiently for the Federal Communications 
Commission to establish standards for stereo broadcast- 
ing in the United States. However, J. E. Barr, assistant 
chief of the broadcast bureau admits that FCC faces a 
bigger task than it can handle. It may deal only with 
fm initially, leaving am and tv stereo out of the pic- 
ture for the time being. 


Record player sales continue to drop; radio and tv recover slightly 


Radio receivers 


Television receivers 


Record players 
50,000 











100,000 To 80,000 
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Up to 5 megohms in a %-watt resistor... 
and better operating 
characteristics, too! 


Only the 
WESTON 
VAMISTOR® 


offers performance like this! 


Here, at last, is a precision metal film resistor which offers 

substantial advantages over all other types—wire wound, 

deposited film, etc. Look at this list of VAMISTOR capabilities 

and characteristics: 

¢ VAMISTOR HANDLES HIGHER WATTAGES. Up to 8 full watts 
at 40 C for Model 9849-2. 

VAMISTOR OFFERS HIGHEST RESISTANCE RANGES. For example, 1.5 
megohms in %4-watt size... 5 megohms, %4-watt. 

® VAMISTOR HAS OUSTANDING THERMAi CHARACTERISTICS. Runs 
cooler ... resists thermal shock. Standard temperature coefficient 
doesn’t exceed 50 ppm/°C.—lower than Nichrome wire. Also avail- 
able with maximum of 25 ppm/°C. Temperature coefficients don’t vary 
over the resistance range. 

e VAMISTOR OFFERS UNUSUALLY LONG SHELF LIFE, STABILITY. Exclu- 
sive process of fusing element to inside of steatite tube assures long 
life, improved resistance to all environmental conditions. ———— 

VAMISTOR IS MORE RELIABLE; HAS GREATER MEAN-TIME-TO-FAILURE. WESTON|VESTON DIMENSIONS 

* VAMISTOR PRODUCES NO CORONA; IS AS NOISE-FREE AS BEST MODEL ENGTH | DIAMETER 
WIRE-WOUND RESISTORS. 

VAMISTOR OFFERS EXCEPTIONAL PERFORMANCE UNDER RADIATION. 
VAMISTOR ACCOMMODATES HIGHER MAXIMUM CONTINUOUS WORK- 
ING VOLTAGES. 

¢ VAMISTOR IS VIRTUALLY NON-INDUCTIVE. Capacitance characteristics 
are superior to all other existing resistors. ; 

¢ VAMISTOR IS SUBJECTED TO STRICTER QUALITY CONTROL THAN 
ANY OTHER RESISTORS. 

¢ THE VAMISTOR LINE CONFORMS TO MIL-R 10509C CHAR. C. Styles 
RN-65, RN-70, RN-75 and RN-80. 


For full information, call or write: Daystrom Limited, 840 Caledonia Road, Toronto 
19, Ontario, or 5430 Ferrier Street, Montreal, Que., @ subsidiary of Daystrom 
Incorporated, or any office of Northern Electric Co. Ltd. 


WESTON 
Qt iumepltn 


WORLD LEADER IN MEASUREMENT AND CONTROL 
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People in the industry 





Four Burndy men promoted as Co’s 
expansion program gets underway 


The expansion program currently 
under way at Burndy Canada Ltd., has 
brought promotion to four of the com- 
pany’s sales personnel. 

R. H. Davies has been appointed 
to the company’s Toronto head office 
as chief sales engineer. He has been 
with the company for over 10 years 
and was, until his promotion, indus- 
trial market manager. 

John I. Croucher becomes eastern 
district manager, located in Montreal, 
with responsibility for sales in eastern 
Ontario, the Province of Quebec and 
the Maritimes. He joined the company 
two years ago after 11 years with 
Northern Electric. 

R. W. Holliday has been appointed 
to the Calgary office as Alberta Dis- 
trict sales manager. He is a member 
of the Association of Professional En- 
gineers of Ontario and has been with 
the company eight years, most re- 
cently as utility market manager. He 
was previously with the H.E.P.C. of 
Ontario. 

E. R. Friars is a new sales repre- 
sentative for the Maritimes and New- 
foundland, and will be located in Hali- 
fax. He was born in New Brunswick 
and has been in the electrical industry 
for 13 years. 


Engineering Institute 
elects Dick president 

George McKinstry Dick, chief en- 
gineer of Canadian Ingersoll-Rand 
Company has been elected President 
of the Engineering Institute of Can- 
ada for the year 1960-1961. Formal 
induction will take place at the An- 
nual Meeting of the Institute to be 
held in Winnipeg, May 25, 26 and 27, 
1960. 

Dick was born in Stirling, Scotland, 
and came to Canada in 1913. He at- 


WARNER 


Davies 
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tended Bishops University and later 
McGill University from which he 
graduated with degree of Bachelor of 
Science, honors in Mechanical Engi- 
neering in 1924. 

He entered the employ of Canadian 
Ingersoll-Rand in 1915 as an appren- 
tice and completed his education 
while on leave of absence. For many 
years he was Chief Hoist Engineer 
with the company and in his capacity 
pioneered in the design of many of 
the Mine Hoists used in Canada to- 
day. 

He later became Technical Assist- 
ant to the Works Manager and held 
this position until 1945. In 1952 


Dick was appointed Chief Engineer, 
a position he now holds. 


Dick 


Manufacturer's 
representative 

David R. Beattie, 1606 Chippendale 
Road, P.O. Box 585, Clarkson, On- 
tario (TA 2-1134) has been appointed 
Canadian representative by the follow- 
ing companies: Diamond Antenna & 
Microwave Corp. (waveguide com- 
ponents and accessories), Bamford 
Corp. (trimming potentiometers), Cap- 
con, Inc. (mylar capacitors), Wilrite 
Products, Inc. (precision resistors), 
Norma (portable meters) (Ont. and 
Quebec). 


VAN DYCK & MEYER 


Croucher Holliday 
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Industrial electronics 
appointments 

In recognition of his contribution 
in the field of industrial electronics, 
G. Knapp has been appointed assist- 
ant sales manager (industrial) of Avia- 
tion Electric Ltd. He will continue to 
co-ordinate all industrial sales ac- 
tivities, with emphasis on automatic 
control systems. 

F, Mark, formerly associated with 
Davis Automatic Controls, in the ca- 
pacity of division manager, has joined 
the Industrial Division of Aviation 
Electric Ltd. 


Knapp 


New projects chief at 
Philips Electronics 

The professional equipment division 
of Philips Electronics Industries Ltd., 
has a new chief for its projects sec- 
tion. He is Roy L. Adams. 

Adams has a background of re- 
search, development and production 
experience, with government and in- 
dustrial organizations. He is an elec- 
trical engineering graduate of the Uni- 
versity of Toronto and a member of 
Ontario Professional Engineers, the 
Canadian Aeronautical Institute and 
the Rotary Club of East York, Ont. 


Canadian 
manager 

Electro-Technical Labs, division of 
Mandrel Industries Inc., has named 
Donald W. McCain Canadian manager 
at the company’s Calgary office. He 
succeeds Thomas G. Gilbert who has 
been transferred to Mandrel’s Hou- 
ston, Texas, division in a marketing 
management capacity. 


WARNER 





The new concept of 
electronic equipment 


manufacture 


A new philosophy 

Made for everyday use 

Wide range available 

Modern techniques 

Flow production 

Automatic inspection > 


Easy servicing 


* An outstanding virtue of the new Philips electronic 
measuring tgols for industry is that they give uniformily reliable and 


accurate results. Flow production, automatic inspection, eliminating 


GM 5601! 
High Frequency Oscilloscope 


Cathode Ray Tube. DH 10-78 
conditions and simplicity of operation. The sum Flat faced 10 cm tube, EHT-1.7 kV 
E ; : - Vertical Amplifier: 0-5 Mc/s (-3 + '/2 dB) 
of all these virtues is an entirely new conception of industrial Sensitivity 100 mV/cm, 

Calibration accuracy 3° 

Time Base: 0.5 ysec/cm - 200 msec/cm 
Calibration accuracy 5°/0 

Horizontal magnification up to x 5 
PHILIPS Internal trigger facilities up to 5 Mc/s 


Dependable e+ : Li ps tools & 


operator error, ensure that this is so. To uniform reliability, 


add robustness in hard daily use under normal workshop or laboratory 


electronic tools - by Philips, of course. 














for the electronic industry 


Sold and serviced by Philips Organizations all over the world 


Further information will gladly be supplied by: 


Philips Electronics Industries Ltd., 
Leaside, Toronto 17, Ont. - Montreal: 8525 Decarie Bivd. Quality, reasonably priced 
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Reports from the industry 





Servomechanisms (Canada) Ltd. 
bought by Litton Industries 


Litton Industries, California, has 
acquired Servomechanisms (Canada) 
Ltd. Rexdale operations. The Cana- 
dian subsidiary of Servomechanisms 
Inc. of Los Angeles has been engaged 
in the development and production of 
airborne electronic and electro-me- 
chanical instrumentation. 

Litton has expressed plans to ex- 
pand the Canadian operation, placing 
particular emphasis on advanced guid- 
ance systems for the RCAF’s CF-104 
Starfighter. 


Start work on Northern Electric 
research laborateries 

Northern Electric Co. Ltd. has 
awarded Doran Construction Co. Ltd., 
Ottawa, a $2% million contract for 
the first two buildings of the com- 
pany’s research and development cen- 
tre at Ottawa. 

Upon completion of this first stage, 
scheduled for 1961, a staff of about 
200 will move into the new location. 
Northern Electric will increase per- 
sonnel to approximately 400 in the 
following six or seven years. 

With the construction of two more 
buildings, there will be later provision 
for future expansion as required. 


Cohu names Tellurometer 
Canadian agent 

Tellurometer Canada Ltd., Ottawa, 
has been appointed Canadian agent 
for Millivac Instruments, a division of 
Cohu Electronics Inc., Schenectady, 
N.Y. The Canadian company will be 
handling the complete Millivac line of 
precision measuring instruments. 


General Radio Co. will be visiting 
companies in Ontario and Quebec this 
month with their traveling display of 
GR equipment. Hotel shows will be 
held in the Seaway Hotel, Toronto, 
May 7, and Capri Hotel, Montreal, 
May 15. Times are noon to 6 p.m. 
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New company manufacturing 
thermoelectric cooling devices 

Needco Cooling Semiconductors 
Ltd. has been formed to manufacture 
thermoelectric materials and devices. 
It is a subsidiary of Nucleonic Electric 
Equipment & Development Co., both 
Canadian companies located at 5701 
Cote Saint Paul Road, Montreal 20, 
Que. 

The new company is affiliated with 
Semiconductor Thermoelements Ltd., 
and Infosearch Ltd., both of London, 
England. They have over twenty years 
experience in thermoelectric research 
and some of the development work at 
Semiconductor Thermoelements Ltd. 
has been financed by the Needco or- 
ganization. 

Needco Cooling Semiconductors 
Ltd. has a wholly owned subsidiary in 
the United States—Needco of America 
which, in affiliation with General De- 
vices Inc., sells thermoelectric ma- 
terials and devices through General 
Thermoelectric Corp. 


Honeywell Controls Ltd. recently in- 
troduced transistorized data 
processing Designed for 
broad range of business applications, 
the Honeywell 400 rents for under 
$10,000 a month, including a central 
tape units, 
high-speed 


a new 


system a 


maenetic 
the 


processor, jour 


a card reader, and 


printer shown above 


Ferrite manufacturing 
company formed 

A new manufacturing company has 
been formed to specialize in the appli- 
cation of ferrites in electronics. It will 
be manufacturing bandpass and band- 
filters, pass and high pass 
filters, tuned networks, oscillators, dis- 
criminators, pulse transformers and 
broadband transformers. Most of these 
will be in the of 100 cps to 
10 me. 

The new company, Ferritronics 
Ltd,, has been formed by George G. 
Armitage. It is located at 157 Willow- 
dale Ave., Willowdale, Ontario. Tele- 
phone: BA _ 2-1168 (Toronto ex- 
change). Mr. Armitage was formerly 
engaged in the design and application 
of filters at Philips Electronics Indus- 
tries Ltd 


stop low 


. - range 
Radio keeps tab on trains 


in Alberta and B. C. 

A radio communications 
used successfully on the Royal Train 
during the Queen’s visit last year, has 
been introduced by Canadian National 
Railways on trains operating in the 
mountain area of British Columbia 
and Alberta. By means of two-way 
radio, engineers and train crews can 
now communicate with each other, or 
exchange messages between trains in 
the same territory, and between trains 
and yard offices. 

The radio link-up will soon be ex- 
tended to provide contact between 
train crews and despatchers, selected 
operators’ offices, track patrolmen and 
work gangs. 


system, 


Whittaker Electronics formed 

Effective last month, Whittaker 
Electronics Ltd., 2137 Niagara Dr., 
Ottawa 1, took over representation of 
the firms previously represented by 
E. E. Whittaker. Stocks of several 
lines will be maintained at the Ottawa 
office 


Ottawa report 


A running battle between Conser- 
vative MP Ernie Broome of Van- 
couver and CNR President Donald 
Gordon before a Commons com- 
mittee has clarified the part of 
Canadian National Telegraphs in 
construction of a northern micro- 
wave system for the United States 
government. 

Mr. Broome _ was 


SESS SSSSSSE EERSTE TEESE SEES SEES EEE RE REE REE EERE 
. 


concerned over the subcontracting 
arrangements made in the deal by 
RCA Victor, after it was selected 
by the publicly owned CNT as the 
turn-key contractor for the project, 
which is to cost more than $25 
million and be amortized over the 
next 15 years. 

Demanded Mr. 
Gordon: 

“Why is it your agents, RCA 
Victor, chose to give contracts over 

Continued on page 47) 
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SOLA AC and DC voltage regulation 
Continuous, automatic, maintenance-free 


Sola Constant Voltage Transformers and Regulated DC 
Power Supplies provide dependable, regulated output 
voltage. Their output regulation is unaffected by wide 
variations in input voltage. 

Sola CV Transformers are static-magnetic regulators 
with completely automatic, continuous regulating action. 
Their response to variations in input voltage is usually 
1.5 cycles or less. They have no moving or renewable parts 


Sola 
Constant 
Voltage 
Transformers 


Standard Sinusoidal Type provides voltage regulation of +1% 
with primary voltage variations as great as +15%. With less 
than 3% total rms harmonic content in their output voltage 
wave, these units are desirable for use with equipment having 
elements sensitive to power frequencies harmonically related 
to the fundamental. Available in nine ratings, 60va to 7.5kva. 


Normal-Harmonic Type also provides 
+1% regulation at somewhat less cost. 
This group has an average of 14% total 
rms harmonic content in its output volt- 
ages and is suited to equipment not ex- 
tremely sensitive to voltage wave shape. 
The series includes those mechanical 
designs specially engineered for use as 
built-in components. Nineteen stock 
ratings range from 15va to 10kva. 


and require no maintenance. 

Each Sola Regulated DC Power Supply incorporates 
a constant voltage transformer in combination with a 
semi-conductor rectifier and a high-capacitance filter 
section. This combination makes the power supply com- 
pact, dependable, and efficient; and assures sustained 
output voltage in the face of pulse or intermittent loads, 
or heavy, short-time overloads. 


Adjustable Sinusoidal Type provides 
+1% regulated voltage output—one out- 
put adjustable from 0-130 volts and one 
fixed at 115 volts. Has less than 3% total 
rms harmonic content in output voltage. 
Portable for use in shop or laboratory, 
or mount on standard relay rack. 


Electronic Power Type regulators provide 
+1% regulated filament voltage at 6.0 
and 6.3-volt levels; or a combination of 
plate and filament voltages regulated 
+3% for +15% input variations. Fila- 
ment regulators are available in ratings 
from 2.3 to 25 amps. One model is spe- 
cially designed for portable lab or shop 
bench use; it has a 30va rating. Combina- 
tion plate/filament regulators, in three 
stock sizes, are designed to operate with 
commonly-used rectifier tubes. 


Custom-designed units can be supplied in 
production quantities in ratings from lva 
to 25kva to suit individual specifications. 
Custom designs can include special 
mechanical structures, various voltage 
ratios, special frequencies, compensation 
for frequency variations, multiple output 
voltages, three-phase service. Units can be 
manufactured to military specifications. 


For additional information on Sola Constant Voltage Transformers, write for Circular 52E-CV 


Sola Constant Voltage 
DC Power Supplies 


For intermittent...variable 
»--pulse...or high-current loads 


Fixed-output- voltage designs are avail- 
able in six stock models with ratings 
from 24v @ 6a to 250v @ la. They are 
extremely compact, light-weight, and 

b moderately priced in proportion to their 
power output and performance. 


REN es Pe. 


Compact, rugged Sola Constant Voltage DC Power Supplies 
provide output regulated within+1% over line voltage varia- 
tions as great as +10%. Their output contains ripple voltage 
of 1% total rms or less. They have exceedingly low output 
impedance. Output is in the “ampere” range. The high, short- 
time overload capacity handles intermittent and pulse loads 
without serious voltage drop or damage to components. 


Adjustable-output designs provide a con- 
siderable range of regulated dc test volt- 
ages. Accessory handles offer portability 
and permit self-stacking. Six models are 
available with outputs ranging from 5v 
@ 7a to 400vu @ 0.6a. 


For additional information on Sola DC Power Supplies, write for Circular 52E-DC 


SOLA 


So/a Manufactures: Constant Vol/tage Transformers, Regulated DC Power Supplies, 
Constant Wattage Mercury Lamp Transformers and Fluorescent Lamp Ballasts 


SOLA ELECTRIC (CANADA) LTD. [{C $I] An Affiliate of Basic Products Corporation 


377 Evans Ave., Toronto 18, Ont., Clifford 1-1147 - 


In U.S.A., Sola Electric Co., 4633 W. 16th St. Chicago 50, Ill. 


For further information mark No. 48 on Readers’ Service Card 
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Tunnel Diode Switching Time Measurement 
with Tektronix Type N Sampling Plug-In Unit 


TYPE 5314 OSCHLOSCOPE 
oom -@ @- 


A convenient low-cost method of testing tunnel (Esaki) diodes 

with nanosecond switching speeds is shown above.”.A Tek 

tronix Plug-in Oscilloscope provides both the current ramp 

source for the tunnel diode and the pretrigger for the Type N 

Unit. The N Unit is set up in the usual way — however, the 

oscilloscope main sweep generator is allowed to free run at 

1 usec/cm. The + GATE OUT not only triggers the N Unit 

but also provides a delayed current ramp with a low rate of 

change—which allows the tunnel diode to switch at essentially f.. cae 

its own rate. Prcenes * mssseme wee ON 





ae 


Se a 





MEW PuLst. SAMPLING UNIT’ 


for all Tektronix Plug-In Oscilloscopes 


— - 
“se wee e eee se 


The new Type N Unit converts your Tektronix Plug-in Characteristics 
Oscilloscope to a Pulse-Sampling Oscilloscope with a rise- | 

time of 0.6 nanoseconds. Applications in which the signal 
source can furnish a ‘‘pretrigger’’, such as that shown above, 10 mv/cm sensitivity. (2 mv or less amplitude noise 


require no additional equipment. 1, 2, 5, and 10 nsec/cm equivalent sweep times 
(20 to 50 psec time noise) 


“ie 


0.6 nsec risetime (approximately 600 mc) 


For a completely versatile Pulse-Sampling System, 
Tektronix also manufactures a Pulse Generator and 50-ohm input impedance 

Trigger Takeoff, a 60-nsec Delay Line, a Pretrigger 50, 100, 200, and 500 samples per display 

Pulse Generator, and several useful accessories. Please Sampling rate — 50 c to 100 kc 

call your Tektronix Field Engineer for complete details +120 mv minimum linear range (safe overload 4 v 
and, if desired, a demonstration of the Type N Unit or Trigger input requirement: +0.5 v, 1 nsec duration 
the complete System. 40 nsec in advance of signal. Recovery time is 10 
psec, Counts down from 50 mc 


Tektronix, Inc. ae 


f.o.b. factory 
CANADIAN FIELD OFFICE: Willowdale, Ontario 
3 Finch Avenue East * Phone: Toronto, BAldwin 5-1138 





TEKTRONIX FIELD OFFICES: Albuquerque 
h enve @ Detroit (Lothrup Villoge 
M e New York City A Albertson. t 
o St. Petersburg * Sy e, N.Y. eT nt Ww A 
TEKTRONIX ENGINEERING REPRESENTATIVES: Howthorne £ 


In Europe please write Tektronix iInc., Victoria Ave., St. Sampsons, Guernsey C.!., for the address of the Tektronix Representative in your country 


For further information mark No. 52 on Readers’ Service Card 
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CANADIAN 
WAY 


...the 
best way for 


| Leading Canadians 
OF Ta Teli-laks 


to a richer sense 
of citizenship 


Preparing Canadians 
for the challenge 


of our tomorrows 


There’s a Canadian way of doing things — of 
living, working and learning. It’s a good way of 
doing things by any standard. For Canadians it’s 
the best way 

Our schools and universities offer one example of 
this. They fill a very special need; educating our 
young people for service to their communities; 
preparing them —- as no other education can — 
for the challenge of our country’s future. 

As Canada’s leading national publishing house 
Maclean-Hunter. too, meets this vital need. The 


editors of its national magazines, business and 
financial publications have a common purpose: to 
inform, to entertain, to foster a better understand- 
ing of our country, to interpret world events in 
terms of their significance to Canadians. 

Thus Maclean-Hunter publications contribute to 
the development of a Canadian spirit and a richer 
sense of citizenship. Together they preserve and 
strengthen the priceless vehicle of Canadian ex- 
pression. They are, in fact, part of the Canadian 
way ... the best way for Canadians. 


MACLEAN-HUNTER 


Poet PUBLISHING CO. LTD. 
a ee 


481 University Avenue, Toronto 2 1242 Peel Street, Montreal 2 1030 W. Georgia Street, Vancouver 5 
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REFERENCE 
BULLETIN NO.2 


Semiconductors. As the list below indicates, Rogers now offers a wide, versatile 
range of simiconductors to meet your new-equipment requirements. Because this extensive line of 
semiconductors is produced in quantity by modern production methods; they have good availa- 
bility and are low in price. For stable characteristics and consistent dependability, you can always 
rely on Rogers. Condensed data is listed below. Complete technical information, availability 
and prices will be supplied upon request. 


‘ss resem womans se 
DIODES AND RECTIFIERS 
erent os 


Germanium Audio Frequency Germanium Junction Rectifier 
OC70 General purpose BETA =30 OA31 Medium current power diode 
OC71 Medium gain BETA =41 I =3.5A 
OC72 Low power audio output 
2-OC72 Matched pair of OC72 
OC73 Close tolerance medium gain 
OC74 Medium power audio output 
OCT75 High gain BETA =90 
OC76 Low power switching Sitteen Zener Diodes 
OCT77 High voltage switching - Se ae 
OC80 High pies alae 0AZ200 to OAZ207 cme 1 Voss a 
«ff a. ov . 
Germanium Audio Frequency Power OAZ208 to OAZ213 Voltage range : 
2N1314 37 watts dissipation BETA =45 4.2—12.2 V 415% 
2N1315 37 watts dissipation BETA =85 
OC28 37 watts dissipation High Ic, High Ve 
37 watts dissipation High Ic, High Ve 
4 watts dissipation 
matched pair OC30 
Germanium Junction Diode 


37 watts dissipation High Ic : 
37 watts dissipation High Ic OA10 Low hole storage computer diode 








TRANSISTORS 




















Silicon Junction Rectifiers 

OA210 I max. 0.5 A P.I.V. 400 
OA211__=siI max. 0.4 A P.I.V. 800 
OA214_— =O: max. 0.5 A P.I.V. 700 


Silicon Junction Diodes 
OA200_—s~P.I. VV. 50 V. I max. 50 mA 
OA202_~=SO~P.'I. V.. 100 V.. I max. 30 mA 


Germanium High Frequency Power 


{ 
p 


0 watt dissipation at 2.5 Mc/s. 


Germanium Phototransistor 

OCP71 General purpose phototransistor 
Silicon Junction 

OC200 General purpose—P-N-P 

OC201 General purpose BETA =30 P-N-P 
0C203 High voltage, medium gain. P-N-P 


Germanium Radio Frequency 














Germanium Gold Bonded Diodes 

OA5 P.I.V. 100 V. General purpose 
switching. 

OA7 P.I.V. 25 V. High speed switching. 

OA47 P.I.V. 25 V. High speed switching. 

1N281 P.I.V. 75 V. High conductance 
diode. 

IN760_ ‘—P.I.V. 60 V. Extremely fast 
recovery diode. 

IN788  P.I.V. 60 V. Extremely fast 
recovery diode. 


Germanium Point-Contact Diodes 


OC44 Converter for broadcast receivers OA70/1N87 Video detector. 
te feo 15.0 Me/s. sae eee OA72 High frequency diode. 
OC45 I.F. amplifier for broadcast receivers OA73/1N616 _ Industrial diode. 
: feo 6.0 Me, _ eee id OA79/1N541 a.m. and f.m. detector. 
CS ee 2-OA79/1N542 Matched pair OA79/1N541. 
a CO Y- . OA81/1N476 High voltage general purpose. 
OC47 High speed switching transistor OA81C/1N477 Clip-in sma. A. of Aes: 
OC139 ay eencedleal We P-N switching transistor OASL/INETS. 
: , c -P-N swit ansisto +: 1478 ; , F ners . 
OC140 Symmetrical N-P-N switching transistor rare hae a oltage general purpose. 
: : ‘ 6 : A8i N47 p-in version of 
OC141 Symmetrical N-I me ——* transistor OA85/1N478 
OC169 High frequency alloy diffused transistor eI NAR oe thai shane as ‘ 
OC170 High frequency alloy diffused transistor OA86/1N480 — ae oe 
OC171 High frequency alloy diffused transistor OA86C/1N119 Clip-in ‘version of 
OA86/1N480. 
OA90/1N87A Subminiature video detector. 
OA91/1N617 Subminiature OA81/1N476. 
OA95/1N618 Subminiature OA85/1N478. 
1N126 Subminiature JAN diode. 
1N198 Subminiature JAN diode. 


Germanium Subminiature 

OC57 General purpose subminiature 

OC58 General purpose subminiature 

OC59 General purpose subminiature 

OC60 General purpose subminiature 
output amplifier 
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This reference sheet is the second in a series You are invited to 
make full use of 


from Rogers to keep you informed of electronic Rogers. Applica- 

developments. A specially designed file folder tion Engineering 
. . . Service f¢ 

for these bulletins is available from Rogers on Serviee al any 


request. ane, cn.ane prep- electronic tubes & components 


A DIVISION OF PHILIPS ELECTRONICS INDUSTRIES LTD 
116 VANDERHOOF AVE., TORONTO 17, ONTARIO 


lem. Just phone or 
drop us a line. 


For further information mark No. 44 on Readers’ Service Card 





IN 
REMOTE CONTROLS 


MARSLAND 


has made a good 
name 


...and that name is“LEDEX” | 


Rotary Solenoids ¢ Circuit Selectors and Stepping Relays 


In properly designed applications rugged, shock proof ‘‘Ledex”’ i 

Rotary Solenoids will perform their operation millions of times 4 

consecutively without special care or maintenance. Combined {Fs 

with rotary type wafer switches they provide many versatile << Control, exerted by 

designs of stepping, counting, adding and subtracting, latching the commutating 
: ‘ ‘ : " . ‘ switch in combina- 

and circuit selecting relays, for both DC and AC power supplies. Kem wlth the aenteel eeilee catia uaales 

. : 7 ‘ . A possible to select multiple circuits connected 

An extensive number of mechanical features are available in by a single manually operated switch. Circuit 

wafers are made with 8, 10, 12, 18 and 24 


8 basic sizes in a wide voltage range to meet all requirements. positions and provide many combinations. 
The 12 position switch may utilize factors of 
12... 1P-12T, 2P-6T, 3P-4T or 4P-3T. 


Marsland Engineering have made 
many special assemblies to cus- 
tomer requirement. Marsland will 
design and build custom equip- 
ment utilizing Rotary Solenoids, 
and will co-operate in: strictest 
confidence at the design level on 
problems or equipment involving 
remote control, “‘Ledex”’ Solenoids have employment ranging 
from control of small precision mechanisims 

Man ufactured and sold in Canada under license from ede enmieieaie les aaiie tobe 
G. H. Leland Inc., Dayton, Ohio by “LEDEX”’ Rotary Solenoid Division: of control and reduce the number of mechanical 


parts required 


MARSLAND ENGINEERING LIMITED 


154 Victoria Street, Kitchener, Ontario. 
For further information mark No. 36 on Readers’ Service Card 
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FEDERAL “Pay-Off-Paks” 
pay off in speed and profits 


This cost-reducing method of 
magnet wire packaging and hand- 
ling, pioneered by Federal Wire in 
1956, has been paying off in speed 
and extra profits on every installa- 
tion. Simply open the container 
and thread. The wire pays off like 
a fisherman’s line from a spinning 
reel. There are no backlash, over- 
run or inertia problems and most 
important—no stopping to solder 
during winding. 








One “Pay-Off-Pak” holds approximately 500 lbs. of 
size 12-23 magnet wire—replaces 10 reels—reduces 
soldering and downtime. 


““Pay-Off-Paks” eliminate need for a wide range of 
reel sizes. 


Reduced investment in returnable reels. 


Set-up time on the winding machines is cut to a 
minimum. 


Interlocking tops and bottoms allow storage in a 
minimum amount of space. 
Made of tough, reinforced fibre—standard-size con- 
tainer weighs only 22 lbs. 
x 
‘am = Also sizes 24-29 available in 100 lb. “Pay-Off-Pak” 


COMPANY ( and sizes 12-23 AWG in 250 lb. “Pay-Off-Pak.” 


Speed up production with a Federal ‘Pay-Off-Pak”. 
You can depend on the quality of Federal Magnet Wire. 


9 5900 
| & CABLE DIVISION 


H.K.PORTER COMPANY (CANADA) LTD. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable 
wiring systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand 


For further information mark No. 80 on Readers’ Service Card 
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It’s a perfect background for advertising ... 


Croname (Canada) Ltd. 1, 
Ferranti-Packard Electric Ltd. 
The Garrett Mfg. Corp. of 
Canada Ltd. 1-2-3. 
Lucas-Rotax Ltd. 2-3. 
Measurement Engrg. Ltd. 1-2. 
Micarta Fabricators Ltd. 1-2- 
Oki & Willadsen Ltd. 2. 
ae (Canada) I 


F. V. Topping Electronics Ly #, 


United-Carr Fastener Co. of 
Canada Ltd. 1-2-3. 
Vector Labs. Inc. 2-3. 


Airpax Products Co. 1. 
B. J. Electronics Bor © 
Corp. 1. 

Bulova Watch 
Burrough: 
Bendi» 
c.< 

= Ce 


c 


United Aircraft Co., 








Sharpe Instruments Ltd. 2. G 


‘-ctrical Radio Co. 


chine Co. 1-2-3, 


TUBES 
da Ltd. 
ners Ltd. 
ida Ltd. 





Norden Div, 





ad 


Allied Circuit lechniques Ltd. .. 


Automatic Telephone & 
Services Ltd. 9. 

Automatic Coil Mfg. Ltd. 
POUSSOROCS 

Bayly Engrg. Ltd. 1-3-5-15. - 

Cambridge Thermionic 8-10. 

Canadian Glass Works. 6. 

Douglas Randall (Canada) Ltd.. 
1-2-3-5-8-9-15, 


* Electronic Components Ltd. 5. 


Electronic Craftsmen Ltd: 5-9-10- 
11. 

Electronic Engrg. 1-2-3-5-10-11- 
13-14, 


Ericsson Telephone Sales of 
Canada Ltd. 9-15. : 
Essex Electronics of Canada Ltd. 


Ferranti-Packard ‘Electric Ltd. 


L. H. Frost (Canada) Ltd. 2-5-9. 

General Instrument-F. W. Sickles 
of Canada Ltd, 2-8-10-11-13-15. 

Hackbusch Electronics Ltd. 
(Stromberg-Carlson) 9. 

on Mfg. Co. Ltd..1-2-3-5- 


The. ver Co, Ltd. 7. 
Lenkun. ‘ic Co. of Canada 
Ltd. 1-15. 
Lucas-Rotax Ltd. ~ _— 
Magnetic Coil Co, 2-5-7->. 
ar —e ee 


% 


Ps 


‘es 


Keystone Prods. Co. 2-3-15. 

The Keyswitch Co. 9. 

Litton Industries, Inc. 
1-2-3-5-9-10-11-14. 

Merit Coil & Transformer Corp. 
1-2-3-8-9-10-12-13-14, 

Mico Instrument"Co. 15. 

Microtran Co., Inc. 10. 

Murphy Radio Ltd. 1-2-3. 

National Co. Inc, 2-3-10. 

R. W. Neill Co., Inc. 15. 

Opad Electric Co. 15. : 

Ortho Filter Corp. .15. 

Painton & Co, Ltd. 10-14. 

Phillips Control Corp. 5-9. 

Polyphase Instrument So. 





“Servomechanisms Inc., Special 


Prods. Div. 15. 
Siemens & Halske A.G. 10, 
mers Simpson Mfg. Co., Inc. 1-2- 


10. 
Sioux Radio Prod. 
1-2-3-5-8-9-10-11-12-14-15, 
Sprague International Lid. 3-4, 
Stratton & Co. Ltd. 10. 
bs ee Electronics Corp. = 
et | : : 





Superior Electric Co. 15. 
nem Mfg. Co. Ltd. 9. 


oe ies “ 13-14. 
c¢issner 2-10-13-14. 


2-3-15. - 
10-13-14... 
ner 4 





Serving the electronics industry — in management, research, 


design and application CANADIAN 
A MACLEAN-HUNTER PUBLICATION — 481 University Avenue, Toronto 2 ELECTRONICS 


ENGINEERING 
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How versatile Cronaflex* 
streamlines production 


Union Switch & Signal Division of Westing- 
house Air Brake Company has discovered that 
CRONAFLEX, made by Du Pont, saves time and 
expense in several different ways in the design 
and manufacture of automatic control equip- 
ment for railroads and pipelines. 
First of all, diagrams of control systems do 
not have to be completely redrawn if they con- 
tain the basic elements. Instead, the basic data 
is drawn once and then photographically re- 
produced on CRONAFLEX aS many times as 
necessary, and the variable additions added 
to meet the specific requirement. 
When preparing wiring diagrams for com- 
plex systems, Union Switch & Signal starts 
with reproducible template prints that contain 
basic parts of a composite control system. On 
these the designer adds the required wiring 
information. Then he cuts out the unused é saci : 
elements and reproduces the selectively cut ‘ aed ~ _ . 
print on CRONAFLEX, which serves as the < al 
final tracing. Unwanted elements of a drawing are cut from the composite print before repro- 
CRONAFLEX is also used to make accurate, ducing on CRONAFLEX. This saves time spent in laborious eradicating. 
legible reproduced tracings of valuable originals 
which due to age and use have developed poor 
contrast causing illegible reproductions. 
In addition, CRONAFLEX helps this company 
put an accurate picture directly on metal or 
plastic parts, eliminating expensive layout 
time for machining operations. The material 
is spray-coated with a photosensitive emulsion, 
placed in contact with the layout drawing on 
CRONAFLEX, and exposed in a vacuum frame. 
After development the piece is engraved, 
punched or machined for use as part of a 
product or used as a template in punching 
operations, directly from the picture on the 
material. This is feasible because CRONAR* 
base of CRONAFLEX resists shrinking: and 
stretching caused by changes in temperature 
and humidity. 
Versatile CRONAFLEX can work profitably 
for you, too. For more information write 
Du Pont of Canada Limited, Photo Products, ' eatin, Citadel a: 
$5 Hglaton Ave. Hast, Toeato 12, Gaterio, Soeiten cumanass Gace Somat aetaoeee ae 


CRONAFLEX* 
CRONAPAQUE* 


SORT TL Tee PRODUCTS 9 cron 
Va 


CANADA 
Better Things for Better Living... through Chemistry *Registered trademarks of E. 1. du Pons de Nemours & Co. (Inc.) 


For further information mark No. 26 on Readers’ Service Card 
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Communication equipment has become increasingly intricate to cope with 
the requirements of modern communications. Consequently Toll Mainte- 
nance has become more and more specialized and complicated. The Toll 
Maintenance man is now a key figure in the modern communication picture. 


He requires qualities of knowledge, judgment, efficiency and endurance. 
But even then he has difficulties. 


One of several ways in which Lenkurt helps to overcome these difficulties 
is by means of a comprehensive program of Maintenance Training Courses. 
In addition to the intensive factory training which has become a Lenkurt 
trademark, in-plant training is now being provided upon request. A skilled 
field instructor will conduct classes at convenient locations, using either 
installed equipment or, if you prefer, Lenkurt-supplied terminals. 


Both factory and field training are available on the majority of Lenkurt 
carrier and radio equipments. You are invited to utilize this free-of-charge 
service in the way most suited to your particular requirements. Your local 
Automatic Electric Sales office would be pleased to discuss it with you and 


make the appropriate arrangements. ine 


For further information mark No. 16 on Readers’ Service Card 
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Solid-state inverter 


emergency power 


A new solid-state inverter has been developed to 
provide an emergency power source for a ship’s 
gyro compass. It has high efficiency, and the use 
of transistors in a switched mode enhances its reli- 
ability. The inverter includes a novel phase lock 
circuit, and is typical of equipment that can re- 
place rotating machines in many applications 


Once the gyro compass of a ship has run up and 
established its terrestrial reference, it is important that it is 
maintained in an operating condition while the ship is 
under way, since interruptions of the gyro supply may 
involve periods of up to 1% hours before its true heading 
is re-established. For this reason it is usual to provide an 
emergency electrical supply that will quickly take over the 
gyro load in the event of temporary failure of the ship’s 
normal power system. It also follows that to reduce dis- 
turbances to the gyro to a minimum the changeover from 
normal to emergency supplies should be accomplished 
automatically. 

The emergency energy source for the gyro is a 24 vdc 
battery, specially provided for the purpose; the power 
required by the gyro is 400 cps 3-phase ac. An inverter 
device is therefore required to convert from direct to alter- 
nating power. Since it is undesirable that the standby bat- 
tery should be excessively large, the inverter should have 
a good over-all efficiency. Completely overshadowing this 
requirement is the insistent need for extreme reliability: a 
long and hard look has therefore been taken at the cus- 
tomarily used rotary inverter. 

A frequently used and well-maintained rotary inverter 
can be very reliable. But a machine operated only occa- 
sionally, with idle periods of a year or more, may possibly 
be overlooked on the maintenance schedule of a large and 
complex ship’s electrical power system. “Freezing” of bear- 
ings, sticking of brushes, formation of layers on the com- 


Chief Electronics Engineer, Special Products Div., The 
de Havilland Aircraft of Canada Ltd., Downsview, Ont. 
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provides reliable 


A. E. MAINE* 


mutator, and sticking of carbon-pile regulators are a few 
of the problems that beset rotary machines used infre- 
quently. These considerations, coupled with the poor effi- 
ciency of rotary machines, led to the choice of the solid- 
State static inverter described in this article. To ensure 
reliability every component has been very conservatively 
rated, over-all size being a matter of secondary importance 


Basic operation 

Figure | is a simplified block diagram of the static 
inverter. Two similar channels deliver outputs in quadra- 
ture that are converted to a symmetrical 3-phase system by 
means of the well-known Scott transformer connection. 
The choice of a 2-channel rather than a 3-channel system 
was determined on the basis of circuit simplicity and the 
ratings of available power transistors. At a very conserva- 
tive switched mode of operation two pairs of Delco 2N174 
transistors are adequate to provide the 240 va needed by 
the gyro equipment. 

Referring to Figure 1, a sine-wave oscillator supplies a 
signal at 400 cps to the modulator stage, which in response 
to a de control signal produces a width-modulated square- 
wave output that fully switches the power stage. The re- 
sultant 400-cps fundamental component of the power stage 
output is extracted, the harmonics being suppressed. The 
second channel operates in the same way, except that its 
output is displaced 90 deg. by the phase shifter at the 
input. 

Voltage regulation of each channel is effected by vary- 
ing the pulse width of the signal produced by the modu- 
lator, which in turn varies the amplitude of the output 
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fundamental component. A stable reference voltage and 
de amplifier in conjunction with the measured line voltage 
produce the control signal applied to the modulator. The 
switched mode of the power amplifier results in a very 
high conversion efficiency not attainable with linear sys- 
tems and normal Class B amplifiers. 

To keep the 3-phase output from the Scott connection 
truly symmetrical even with unbalanced loading, it is 
essential to maintain a true quadrature relationship be- 
tween the two channels at all times. This is accomplished 
by connecting a 90 deg. phase detector at the 2-phase side 
of the inverter and using the resultant error signal to 
adjust the phase shift produced at the input to the second 
channel. This automatic phase-lock arrangement, in asso- 
ciation with the close voltage regulation, ensures a sym- 
metrical 3-phase output for all operating conditions. 

To complete the inverter, a “ship’s supply failure 
relay” is provided which at a predetermined undervoltage 
switches in the inverter and connects the gyro to the 
inverter output terminals. When the ship’s supply resumes 
its normal state, the inverter is automatically cut out. A 
simple test circuit and neon lamp monitors are also pro- 
vided to give an indication of the operational status of 
the gyro supply. 
400-cps oscillator 


Since a frequency tolerance of 3% was judged satis- 
factory it was possible to dispense with the more complex 
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Block diagram of 240 va static inverter. 
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fork- or crystal-controlled oscillators commonly used and 
employ instead a fairly conventional LC type of push-pull 
configuration. 

The circuit arrangement of the oscillator is shown in 
the upper left hand part of Figure 2. In normal operation 
the transistors QI and Q2 operate under Class C bias 
conditions. The frequency-determining elements take the 
form of a permanent magnet biased inductor LI, in 
parallel with the output transformer inductance and the 
capacitor C6. Adjustment of the magnet bias alters the 
total inductance of the circuit and permits the operating 
frequency to be set. 

For reasons concerning the operation of the subse- 
quent modulator stages it is necessary that the oscillator 
be amplitude-stabilized. This is accomplished in the fol- 
lowing way: Diodes CR2 and CR4 apply successive half- 
waves of the output to the reference diode CR3. The dif- 
ference voltage between the half-waves and the reference 
voltage charges the capacitor C2, the time constant of the 
circuit being such that near-peak rectification occurs. 
Should the output voltage tend to rise, the bias error volt- 
age across C2 also rises and the transistor conduction 
angles therefore decrease; this reduces the fundamental 
amplitude and a new stable state is reached. A converse 
mechanism applies if the output amplitude tends to fall. 
To reduce further the possibility of amplitude disturbances, 
the entire oscillator is supplied from a steady de voltage 
furnished by the Zener regulator diode CR1. 
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Fig. 3(a). Simplified modulator circuit. 
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Fig. 3(b). Idealized modulator waveforms. 








Pulse modulator 


The principle of the pulse modulator is best explained 
by reference to the simplified circuit shown in Figure 3(a). 
If it is assumed that there is negligible voltage drop across 
the resistor R due to base and emitter currents, then the 
stage will behave as a normal Class B amplifier when an 
ac signal is applied to its input terminals. If now a bias 
voltage is developed across R from an external source 
with the polarity shown, conduction in either transistor 
is only possible when the instantaneous ac voltage exceeds 
the steady voltage value, and conduction will cease when 
the ac voltage drops to the bias voltage value later in the 
cycle. By varying the bias voltage from zero to the peak 
value of the applied ac wave, continuous control of the 
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conduction angle from 180 deg. to zero is possible. 

In the actual modulator circuits used, the base drive 
in association with the effective collector load resistance 
is chosen such that the stage quickly becomes saturated 
after the onset of conduction; this has the desirable effect 
of squaring up the output waveform. Figure 3(b) shows 
idealized pulse shapes applicable to three different values 
of bias voltage. It will be noticed that because of the 
symmetrical mode of operation, the centres of the pulses 
are aligned with the peak of the applied sine-wave. This 
particular type of modulator does not produce instanta- 
neous frequency changes and therefore contributes to the 
over-all stability. 

Driver stage 

The driver stage circuit is shown in the upper central 
part of Figure 2; once again, it is a simple push-pull 
amplifier. As with the modulator, the base drive current 
and collector effective circuit resistance are arranged so 
that the stage operates in a switched mode and produces 
output pulses with very fast rise and fall times, in the 
region of 10 usec. 

A difficulty experienced with transformer coupled 
switched amplifiers concerns the dissipation of stored mag- 
netic energy in the drive transformer at the time the pre- 
ceding stage transistors cut off. If no means are adopted 
to prevent undesirable effects, the collapsing flux in the 
drive transformer, say T3, will result in the premature 
partial turn-on of one of the driver transistors. This “pre- 
saturation platform” is amplified by the driver stage and 
applied to the output transistors, which will also operate 
in the unsaturated condition. Immediately this occurs, 
drastically increased power dissipation takes place in the 
power transistors that results in gross overheating. 

To avoid this effect, three circuit additions are made. 
The first is the connection of a discharge resistance R24, 
across the primary of the driver input transformer T3; this 
reduces the induced voltage to an acceptable level. The 
second addition consists of a current fed diode CR18, 
joined in the common emitter circuit; the forward voltage 
so developed opposes the fly-back voltage and tends to 
prevent the flow of spurious base current. The third circuit 
modification is the introduction of the dual-purpose net- 
work R26, R27 and C11. In action, when either of the 
driver transistors have ceased conduction, a charge is left 
on Cll which further opposes the fly-back voltage. The 
secondary role of the network is to give a slight speeding 
up of the turn-on time when the true signal is applied. 
Employment of these three measures ensures that the 
driver transistors are positively reverse-biased during the 
nominal off periods. 


Power stage 

The fly-back voltage problem described for the driver 
stage also applies to the power stage. Except for the cur- 
rent-fed diode, which at the much higher emitter currents 
would involve a serious power loss, the same preventative 
techniques are used. Referring to Figure 2, the discharge 
resistance is R31 and the RC network is formed by R41, 
R42 and C13. 

Since the power filter system is intimately tied up with 
the circuit configuration of the power stage itself, it is 
desirable to consider the two together. First, however, 
some attention should be given to the harmonic content 
of the pwm waves; Figure 4 indicates the variation of 
fundamental and harmonic terms as the modulation angle 
is varied. It is evident that the distribution of harmonic 
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amplitudes presented to the filter system varies widely 
with the modulation angle and that the fundamental com- 
ponent varies as the cosine of half this quantity. The latter 
variation is the important one and enables voltage regula- 
tion to be effected. 

Turning for a moment to the operation of the power 
transistors themselves, it is essential that during “on” 
periods the base current supplied is sufficient to drive the 
transistors far into collector saturation. During the “off” 
periods the bases should be slightly reverse-biased from a 
low impedance source. These conditions, loosely termed 
Class D operation, speed up the collector current rise and 
fall times, help prevent thermal runaway, and reduce 
both transient and quasi-steady-state loss terms. A properly 
driven power stage using Delco 2N174 transistors and 


working into an optimized filter system should typically 


result in total power dissipations of not more than 3 or 
4 watts per transistor for peak collector currents of up 
to 10 amps. 

The collector current, voltage and dissipation condi- 
tions during actual operation may be assessed by display- 
ing on an oscilloscope the collector operating locus. This 
is done quite simply by applying the collector-emitter 
voltage to the X-axis and the collector current (using a 
low-valued sampling resistance) to the Y-axis. Ideally, all 
operating points should lie on the perpendicular axes, any 
excursions into the adjacent quadrant being indicative of 
transient power loss. The trick in power stage design is 
to limit the excursions to regions around the origin and 
reduce their duration so that the power dissipation inte- 
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grated over the duty cycle is equal to or less than the 
quasi-steady-state value. An illustration of an acceptable 
operating locus applicable to this inverter is given in 
Figure 5. 

In regard to power-stage configuration, the grounded 
emitter stage has the considerable advantage of requiring 
the minimum drive, but requires that the collectors be in- 
sulated from their heat sinks. In this application there is 
no real restriction in regard to heat sink size, so the extra 
thermal resistance introduced by the thin mica insulating 
sheet is of no great consequence. Even in cases where 
volume is at a premium, the grounded emitter arrange- 
ment is usually preferable because of its reduced drive 
requirements. 

Filter system 

The design and optimization of the filter is probably 
the most inscrutable aspect of the whole inverter design 
since, in association with the switched amplifier, it con- 
stitutes a highly nonlinear system, not really amenable 
to analysis or synthesis by manual methods. The application 
of linear theory, however, identifies some of the ground 
rules and it is possible to develop a satisfactory filter 
system for any given application. Whatever filter arrange- 
ment is chosen, and there are several possibilities, it must 
satisfy two requirements: the filter must produce an out- 
put waveform that meets the harmonic distortion specifica- 
tion over the load range, and it must not react on the 
power stage in a damaging way. 

In this inverter, the 2-stage low-pass filter configura- 


23 





Solid-state inverter, for emergency power 








See eeeeeesenee 








ae 
0° channel 0° sine out 





c-- CT Te ee 











400 cps 


— 
90° sine out 


= 


90° channel 

















from oscillator 





——-}---4-, 
—— ee 














Phase shift bridge 





tion with resonant shunt paths was chosen, with the first 
inductive leg on the dc input side of the power stage. 
The dc choke also serves as a spike-suppression element 
and is provided with a diode discharge circuit to avoid the 
generation of severe voltage spikes on the collector voltage 
waveform. The first shunt capacitor is joined across ex- 
tending taps on the primary of the output transformer; 
the second series leg is provided by carefully controlled 
leakage inductance in the output transformer itself, which 
is of special design. The final shunt path comprises two 
series resonant filters tuned to the 3rd and 5th harmonics 
respectively. 

The whole filter presents a predominantly capacitive 
reactance at the fundamental frequency to the transistors, 
this being an important requirement both in regard to 
eliminating unfavorable reaction on the transistors and 
for the purpose of supplying reactive power to the load. 
Figure 6 shows the output voltage and related waveforms 
at full load employing the filter system described; the good 
waveform is maintained over the required load range. 


Voltage regulation 


Voltage regulation is carried out at the 2-phase side 
of the inverter, using two identical regulators. In each 
case a part of the filtered output is rectified and the re- 
sultant de voltage applied to a long time constant integrator 
(R23, R25 and C10, Figure 2). This network provides 
good smoothing of the signal but more importantly acts 
as a shaping network to provide system stability. The 
smoothed signal is passed to a Zener-diode bridge type 
detector, and the resultant error signal passed on to a two- 
transistor dc amplifier consisting of a grounded emitter 
stage and an emitter follower. The load resistance of the 
emitter follower is incorporated into the sine-wave driven 
modulator stage and provides the dc level to determine 
the pulse-width of the modulator output. Even though 
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Fig. 7. Simplified circuit of phase lock. 


t | 


Filter and output 


Phase detector 


the main output filter is included in the forward path of 
the loop,. fast stable action of the regulator is assured and 
the line voltages are easily held to +3% for all conditions 
of load and dec input voltage. 

Phase lock 

Figure 7 shows a simplified circuit of the phase-lock 
device. The phase-shift circuit is essentially a bridge-type 
RC arrangement, but with the resistive arm replaced by a 
transistor supplied by a bridge rectifier. The transistor is, 
of course, far from being a linear ohmic resistance and 
consequently considerable harmonic distortion is present 
in the output signal. However, the all-important phase- 
shifted fundamental component can be isolated by tuning 
the output transformer with a shunt capacitor. To avoid 
a rapid phase change with frequency, the “Q” of the 
parallel circuit is deliberately reduced by a shunt damping 
resistor. 

To complete the -phase-lock loop, a simple half-wave 
phase detector is connected to the two 2-phase outputs. 
If a true quadrature relationship exists, no de correction 
signal is applied back to the transistor controlled phase- 
shifter. Should a phase errer develop, the phase detector 
passes a dc signal of appropriate polarity to the controlled 
phase-shifter, which, crudely speaking, alters the effective 
resistance in the RC bridge to re-establish the required 
quadrature condition. In practice, the phase-lock circuit 
maintains the 2-phase outputs at 90 deg. to. within 
+ 2 deg. 

Automatic power transfer 

The relay control circuits of the inverter are very 
simple; operation hinges upon the action of the sensitive 
relay KI (see Figure 2). This relay is normally held 
operating by the voltage produced by a rectifier joined 
across phases A and B of the ship’s 3-phase supply. A 
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Fig. 8. Photograph of complete 
transistorized static inverter, 
showing division of cabinet into 
two separate thermal regions, 
with control and _ indication 
components mounted on cover. 


Zener diode is included in the relay circuit and this pro- 
vides the sharp voltage-sensitive action needed to ensure 
that the relay positively drops out should the line voltage 
fall to three quarters of its nominal value or less. When 
this happens, relays K2 and K3 operate and the inverter 
assumes the load. Should the ship’s supply be restored, 
K1 operates, K2 and K3 drop out, and the ship resumes 
supplying the load, the inverter being turned off. 

To check the operation of the inverter, a push-button 
switch Sl is provided that when depressed simulates a 
supply failure by breaking the feed to the rectifier supply- 
ing relay Kl. At the same time, extra contacts on the 
push-button switch connect a neon indicator between the 
ship and inverter 3-phase systems enabling the frequency 
difference to be estimated by observing the rate of blink- 
ing of the neon indicator. Finally, 3 neon indicators, one 
per phase, are provided so that the inverter line voltages 
may be judged present and reasonably near to their proper 
value as estimated by the intensity of glow. 


Mechanical arrangement 


The static inverter is required for bulkhead mounting 
on board ship and this determines the use of a standard 
enclosure with hinged lid and drip-proof construction. It 
is also a requirement that all the internal assemblies and 
components be accessible and removable without de- 
mounting the enclosure from the wall. To meet these re- 
quirements and at the same time provide for easy manu- 
facture and servicing, all of the inverter, less the power 
stages and relays, has been accommodated on a number of 
circuit boards, each being an essentially complete func- 
tional module. 

The influence of thermal considerations on over-all 
design is manifest in a number of ways. A reflective heat 
barrier divides the box into two parts, the upper part 
housing all the dissipative items such as chokes and output 
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transformers, and the lower part accommodating the low- 
power control modules and relays. The power transistors 
are mounted in pairs on robust finned and black-anodized 
heat dissipators bolted directly to the box sides. Louvers 
above and below these dissipators provide a good con- 
vection path into and out of the box and through the 
dissipators and also underneath the 4 -in.-thick aluminum 
main mounting plate. This plate is stood off 34 in, from 
the bottom of the box by good thermal contact spacers. 
The inside of the box is finished matt black so that inter- 
nally radiated heat may be easily transferred to the box 
walls for dissipation by external convection and radiation. 
All heat-producing components are so mounted that good 
conduction paths to the main mounting panel are provided 

The general appearance of the completed inverter is 
shown in Figure 8; the division of the box into the two 
thermal regions is clearly visible. 


Conclusions 


This inverter, rated at 240 va continuous duty with 
good voltage regulation, frequency stability, and output 
waveform, operates at a conversion efficiency of over 75% 
and a power factor of 0.8 at full load. 

Though considerably larger than similar inverters 
presently available for aircraft usage, the unit described 
nonetheless employs advanced techniques and is probably 
typical of the class of static solid-state devices which on 
an ever-increasing scale will ably replace rotating machines 
in many branches of electrical engineering in the future. 
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Precision investment casting solves 


This ancient method of casting, used by the Egyp- 
tians five thousand years ago to make bronze 
statuary, is now used to make parts for radar 
equipment, jet aircraft and rockets. Heat resistant 
alloys can be precision cast by the “lost wax" 
method to make hollow parts such as waveguide 
components. Modern refinements make possible 
the solution of many microwave design problems. 
This use of the process is discussed in the paper. 


W. L. HANEY SEN. MEM. LR.E.* 


*National Research Council, Radio and Electrical Engi- 
neering Division, Ottawa. 
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Nearly every process of working metal has been used 
to make microwave components. Each method has special 
advantages and corresponding disadvantages. Machining is 
precise, but costly. Electroforming is also precise, but not 
suitable for large quantities. Sheet metal work is not costly, 
but is usually inadequate on tolerances. Conventional cast- 
ing is not precise enough. Die casting is precise, but too 
costly for short runs. Investment casting is precise enough 
for many purposes, is relatively inexpensive, is suitable 
for both large and small quantities, and so may make a good 
engineering compromise. 

Investment casting is also known as “lost wax” casting, 
and as precision casting. Briefly, the process is to make a 
wax model of the device by casting the model in a 
machined die. The wax model is then surrounded by the 
investment material, a slurry in semi-liquid form. The wax 
model in the investment is then heated in a furnace, which 
hardens the investment and melts the wax, which is run 
off. This is the origin of the name “lost wax”. The molten 
metal is then poured, under pressure, into the refractory 
mold, in place of the wax, The molten metal is then 
allowed to set. After setting, the refractory mold is 
broken away leaving a metallic replica of the wax model. 
MAY 
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waveguide design problems 


This method, although unfamiliar to most electronics engi- 
neers, is very ancient. It is known to have been used by the 
Egyptians for casting art work in bronze as early as 3000 
B.C. In more recent years, it has been used by jewelers, 
and by dentists for casting gold fillings and inlays. 

The properties which make it very attractive for the 
making of microwave components in both small and large 
numbers is the relatively low cost of tooling and processing, 
along with the relative precision obtainable. The die, which 
is usually made of aluminum, brass, or steel by conven- 
tional machine methods, is good for many thousands of 
pieces. Small changes are readily made during the develop- 
ment period, at relatively low cost. Tolerances are usually 
+0.004 in. per inch on dimensions greater than one-half 
inch, up to about 6 in., which is often a maximum on any 
one dimension. A weight limit of 5 to 10 pounds is usually 
applied. On smaller dimensions the tolerances drop slightly, 
being +0.002 in. at % in. dimension. 


Investment castings hold close tolerances 

The name precision is with reference to other casting 
methods, as this process is not “precision” in the machining 
sense. However, while the tolerances may seem large, they 
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may not be so in the finished article. This follows because 
the finished article will often be cast in one piece while 
other methods may require many pieces, with a large cumu- 
lative tolerance. 

Components made by processes using heat, such as hard 
soldering, may have poor tolerances because of distortion, 
resulting from differential expansion. This can occur in the 
casting process, but, with proper design and a skilled 
founder, the distortion can be controlled and superior 
tolerances can be achieved. Similarly, in processes in which 
the metal is drawn, as in bending waveguide, tolerances 
will be poor because of distortion. This type of distortion 
does not occur in investment casting. 

This method is not suitable for the production of 
equipment of the highest standard, such as slotted lines, 
precision attenuators and other measurement devices, be- 
cause of the tolerances required. It is doubtful that the 
method can be used for frequencies above 10 Gc*, without 
additional machining. We have had components cast for use 
at up to 20 Ge but have felt it necessary to machine the 
internal dimensions. The machining required can be both 


*Ge is gigacycles (10°) 





simple and small in quantity if this is considered in the 
initial design. For example, broaching of waveguide sec- 
tions has been done with little difficulty. Above 20 Ge, it is 
unlikely that this process can be used because of the very 
small internal dimensions, making casting difficult. 

The ability to make most of a waveguide component 
in one piece will frequently represent large savings in 
machining costs, because many machine operations may 
be avoided. Assembly costs may be reduced since flanges, 
chokes, mounting bosses, branch circuits, and so on can 
be an integral part of the casting, thus avoiding brazing 
or soldering. Slots and holes may be cast in place, although 
machining may be necessary if the precision required is 
high, or the hole or slot small, or narrow. Microwave parts 
made by this method can often be designed to carry me- 
chanical loads as well as perform their electrical function. 
The rigidity and light weight and strength of the casting 
make this possible. Stock numbers, or other identification 
may be readily cast in place at little extra cost. 

One feature of the method which simplifies design is 
the ability to form various parts of the wax model inde- 
pendently, and “solder” them in place while still in wax. 
This procedure may result in poorer tolerances, but may 
simplify the die and therefore lower the cost considerably. 
In any case, it adds greatly to the versatility of design: 
many designs are impossible to cast by other methods. 


Aluminum alloy is used for casting components 

The alloy often used is AC125/T6. This metal is a 
general purpose aluminum casting alloy, frequently used 
for aircraft parts. Another suitable alloy is AC135/T6. It 
is similar to AC125/T6, but is said to have superior re- 
sistance to corrosion. The designation for these alloys is 
that used by the Aluminum Company of Canada Ltd. The 
T6 portion of the designation specifies the heat treatment; 
in this case a full solution heat treatment with artificial 
aging to follow. It is a method of treating aluminum cast- 
ings to obtain the greatest mechanical strength in the 
finished work. These alloys can also be artificially aged by 
a treatment known as TS1. In this case the mechanical 
properties are less than the maximum and, of course, are 
less costly. These alloys may be welded, but not brazed or 
hard soldered. They can, if necessary, be soft soldered, 
using a glass brush as an abrading tool. 

The external surface of waveguide parts is sand blasted 
and may have whatever decorative finish is required. It 
is preferable to leave the internal or electrical surface as 
cast. The internal finish is, to some extent, determined by 
the alloy used, by the finish of the die, and by the wax 
used. The finish obtained is usually in the range 60 to 100 
micro inches rms. This is about the finish found in pre- 
liminary machining or rough grinding. Despite this rela- 
tively rough finish, we have had no evidence of excessive 
losses in our work at the National Research Council. This 
is probably because of the very short lengths used. It is 
estimated that the loss is less than 0.1 db per foot at 9 Ge. 
While precise measurements have not been made, we have 
not been able to discover any additional losses in compo- 
nents made this way rather than by conventional methods. 
Of course, this finish is not suitable where high current 
densities are found, such as in resonant cavities, and in 
devices having high standing wave ratios or very long 
lengths, as the losses would no longer be negligible. 

For internal surface protection Iridite 14, a commercial 
dip protective coating, is satisfactory when applied as 
instructed by the manufacturer. This dip provides a cor- 
rosion resistant surface, which remains electrically conduc- 
tive. This property is useful for joints where conductivity 
is required. As the base material of the casting is aluminum, 
the usual steps are required to prevent electrolytic corrosion 
between dissimilar metals, where the alloy comes in contact 


28 


with other metals. The use of stainless steel bolts and 
inserts is usually sufficient. For military use more protection 
will be required. , 


Some practical suggestions on investment casting 

Where possible, make the thickness of the finished piece 
as uniform as possible to avoid uneven shrinking of the 
wax model with consequent distortion of the finished piece. 
Section thickness should be greater than 0.040 in. in most 
cases and less than about % in. 

Avoid re-entrant structures whenever possible. A re- 
entrant design will usually require a multipiece die. On 
the other hand, it is possible to make re-entrant structures 
that are difficult, if not impossible by other methods. It 
will often be necessary to have the die modified after me- 
chanical and electrical inspection of the first samples. This 
should be regarded as a routine procedure, if the best 
results are to be achieved. 

When considering investment casting for the production 
of waveguide components, the best results will be achieved 
by designing initially for this method. A design for other 
methods of production will not make the most economical 
or best design for investment casting. Discuss the problem 
with a foundry engineer early in the development. His 
experience with the process can help to get the most precise 
casting at the lowest cost. This may require compromises, 
to avoid the shortcomings of the process, and to exploit 
its most useful properties. Also, all foundries do not use 
exactly the same methods and do not work to the same 
limits. Other points which may affect the design are the 
position of the gates, and the parting lines. Early discussion 
of these and similar points will help to arrive at a satisfac- 
tory engineering compromise, and so at the best design. 

Castings have been made for the National Research 
Council in considerable number and variety during the 
past few years. The cost of the die has varied from $50 
to $500 depending on size and complexity, and the finished 
pieces have cost from 1/20th to 1/10th of the die cost, 
again depending upon the number of pieces, their size and 
complexity, and the required tolerance. 

To sum up, precision casting is a method well suited 
within its limits to the making of waveguide components 
in both large and small quantities, because of the low cost, 
END 


relative precision and design versatility. 
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E. Pinnell, left, H. Laks and S. 


Company profile 





Pinnell tackle a design problem at Pylon Electronic Development Company Limited. 


Pylon Electronic Development Co. Ltd. 


A compact and imaginative group working in the 
Montreal suburb of Ville LaSalle — Pylon Electronic 
Development Co. Ltd. — is making steady progress along 
the hazardous road of electronics development despite a 
growing tendency to narrow its scope to the active but low 
volume field of communications components. 

When the team went into business for themselves five 
years ago they had little more than the combination of their 
creative minds and high hopes. This year they can look 
back on 1959 sales amounting to three times the volume of 
the previous year, and look ahead to what promises to be 
another large increase in 1960. 

Basic reason for this growing stability is a persistence 
in the field of development that has led to such products 
as their transistorized 20 cps ringing tone generator with 
48v input, the first in the industry; a dc-ac converter for 
emergency ac supply; 24v and 48v dc-ac static power 
converters; standard and precision coaxial attenuators; 
loop test sets and scores of custom components. 
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As an example, their 206 power assembly features high 
efficiency because of its conservative design and the fact 
it is fully transistorized. It operates from 48v battery input 
and provides signal battery, talk battery, plate battery, 
machine ringing tone and signalling tone outputs, with full 
automatic standby. 

The idea for the firm had its beginning when Stan 
Pinnell, the president, helped with the chores on his father’s 
wheat farm in Manitoba. During his years at university 
(Manitoba, Minnesota, M.I.T.) Stan said he confirmed his 
belief that he could never work for someone else too long 
and made further preparations to one-day strike out on his 
own. 

“My early life on the farm had developed a 
independence I couldn’t seem to shake, or want to for that 
matter,” he recalled. “Too, so many years of practical farm 
problems left me with the legacy of never having had any 
real conception of what research is all about.” 

Despite his own philosophy, however, he was hired by 
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the research division of RCA Victor Co. Ltd. and when he 
left seven years later he was research chief for RCA in 
Canada. Two others joined him in the venture. One was 
Herbert Laks, another member of RCA’s research team, 
and the other was his brother Ed Pinnell, who worked in 
the transistor process pilot plant RCA had at that time. 

Although the trio wanted to get into development work 
as soon as possible, they realized they must first have funds 
to finance the necessary research. They figured consulting 
fees would go a long way toward this end and so set 
themselves up primarily as consultants in the communica- 
tions field. 

“The scheme showed zero results,” said the elder Pin- 
nell. “But it taught us that business means dealing with 
people and that people, unlike engineering physics, are not 
logical.” 

In a swift about face the firm became an electronics job 
shop that took in whatever work came along. During this 
interval they got a chance to solve some small communica- 
tions problems, but it was two years before they thought 
the business on a solid enough footing to get into develop- 
ment work with both feet. 

It was a small start at first. Because the firm was small 
and new it was faced with the prospect any new company 
faces in having to find out what was needed, then develop 
it — and, finally, sell it. A sobering statistic was the 
fact that a survey in the U. S. had established that of the 
new electronics products developed in that country only 
about 19 percent paid their own way 


Development work led to new products 


In 1957 the firm used the spare moments between jobs 
to begin development work on a transistorized ringing tone 
generator with 24v dc input and 20 cycle ac output at 
approximately 90v. They made a variety of these, and then 
went on to develop a ringing tone generator for use off 
48v input. 

At the same time they also began developing circuitry 
for dc to de converters and large power amplifiers. By early 
1958 work on de to de and de to ac converters was well 
advanced and prototypes had been under test for many 
weeks. A number of these units ringing tone generators 
and de to de power supplies had been installed by mid- 
June. Favorable reliability reports enabled them to go into 
full production with these units by the fall of 1958. 

This was a start. While the job work continued they 
also began, in 1958, to develop a series of standard and 
precision coaxial attenuators. By January, 1959, these were 
in full production, and last November a Wider selection was 
offered. 

Some of the new developments stemmed from specific 
custom jobs. An example is the line of transit cases Pylon 
designed for a firm that was faced with the job of trans- 
porting delicate electronic equipment in the north by dog- 
sled. The firm asked for a container that would protect 
the equipment from shock, dust and moisture. 

Pylon came up with an aluminum alloy case lined with 
polyurethane that satisfied these requirements. A few other 
customers also purchased a small quantity of these cases, 
but the real run on production didn’t start until a truckload 
of electronic equipment was involved in an accident. 

When the wreckage was examined it was found that 
the equipment in the new transit cases was the only 
equipment that was not damaged in some way. News of 
the finding trickled through the industry and for months 
Pylon’s production facilities were stretched to the limit to 
satisfy the demand. 

Since they were developed the firm has turned out 
custom cases for more than 100 electronic instruments. The 
CBC, for instance, ordered a complete set to protect their 
mobile TV and radio equipment. 
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As time went on the firm found itself getting more and 
more into communications components, rather than elec- 
tronics equipment generally. One reason, they agree, is that 
the field is comparatively open. A tremendous amount of 
money is being spent in the communications industry and, 
while it is true that a lot goes for copper wire, a lot also 
goes for newer and better electronic equipment. 

“What’s more these communications companies have 
proven to be extremely reliable and have taken pains to be 
fair with small suppliers like us. We have also found a 
willingness on their part to do a bit of pioneering — and 
when they do it’s usually with a strong Canadian slant,” 
said Mr. Pinnell. 


Quality and service ensure sales 


In order to strengthen their position in this field, Pylon 
gives a flat workmanship and materials guarantee on their 
products for one year. They feel that this policy, coupled 
with the assurances of long term service, more than equals 
any cost differential posed by foreign firms in fields like 
telephony. 

“Actually we could open our import doors wide in this 
field and not be hurt too much because the users of this 
equipment want components that will not only last for from 
5 to 30 years, but for which they can also be assured of 
service over this period,” he said, “The Canadian market is 
all we have and we must give good service if we are to 
survive.” 

So far Pylon has had only one spot of trouble with this 
policy. They had to spend $450 to service a faulty $700 
piece of equipment. With this object lesson in mind, quality 
control has become a living word in their production and 
test shops. 

Because the components already developed are still in 
demand and the production work is going at a steady pace, 
the engineers are getting more time in recent months for 
development work. The staff increased from 7 to 13 in the 
past year and may double again this year if demand con- 
tinues at the same pace. 

“During the past couple of years we have started getting 
orders even before we’ve developed the hardware,” said 
Mr. Pinnell. “If this continues we'll have the combination 
we've been working for these five years.” END 
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E. Pinnell testing a Pylon precision potentiometer. 
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tone generators. Designer Ball working on a custom engineering project. 


P. 


Parts being assembled for attenuators designed at Pylon. 








Shop foreman Weininger testing ringing tone generators 
/ 8 g ! 


Wiring harness is prepared for telephone power supplies. 
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Fig. 


1. Pregrooved magnetic discs being used in BQ-104 playback mechanism. System can play 100 discs (200 sides) 


in random select of fixed sequential mode. Discs are same size as 45 rpm records but they revolve at 33 1/3 rpm. 


Magnetic disc system permits automatic 


programming of broadcast stations 


New modular equipment provides broadcast sta- 
tions with facilities for automated programming. 
Conventional records can be used, but the equip- 
ment has been designed to make full use of 
magnetic discs. 


Automation has proved itself in many areas of major 
industry. For some time now, RCA Victor Co. Ltd. has 
felt that there was a need to update programming aids and 
methods in the broadcast industry. To do this, the company 
has relied upon automated equipment designed on a build- 


*RCA Victor Company, Ltd., Montreal. 
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ing block basis. A broadcaster can buy and use equipment 
suitable for his present programming requirements, with- 
out fear of equipment obsolescence. The same equipment 
will form the nucleus of a fully integrated, automated 
system of tomorrow. 

Fig. 2 shows a block diagram of the various com- 
ponents used in the RCA Victor system. One of the most 
important links in the system is the BQ-51A/BA-S5IA 
magnetic disc recorder which combines the advantages of 
magnetic tape with those of phonograph discs. Using pre- 
grooved magnetic discs, the broadcaster’s requirements for 
a quick method of recording and playback of spot an- 
nouncements, commercials, station identifications, etc., are 
easily met. The BQ-51A/BA-51A not only provides for 
improving present station performance but becomes, at a 
future date, an integral part of an automatic programming 
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Block diagram of the various components used in an automatic broadcast programming system. 








system, since the pregrooved magnetic discs are readily 
adaptable to record changing mechanisms that are now 
enjoying increased popularity in broadcast use (Fig. 1). 

The magnetic recording system is extremely simple in 
operation, minimizing the skill required to produce a 
professional recording. Grooves for the recordings are 
molded into the blank discs. Since cutting mechanisms, 
optical devices and heated stylii are not required, the 
recording operation is considerably simplified. In addition, 
the same equipment serves both for recording and for 
playback. 

Magnetic discs have many advantages 

The pregrooved magnetic discs have a physical appear- 
ance similar to the conventional 7-in. 45 rpm phonograph 
record. They are extremely rugged, not easily scratched 
and can be played innumerable times without loss of 
fidelity or without increased noise. Information can be 
recorded on both sides and erased for re-use of the discs. 

The magnetic discs are molded from a uniform dis- 
persion of iron oxide particles in a synthetic elastomer 
(rubber type) binder with various plasticizers, lubricants, 
and other additives mixed in to give the material the 
desired physical properties. An aluminum plate is imbedded 
between the two magnetic layers to provide rigidity. 

A maximum recording time of 60 seconds is obtained 
from each side of a disc, plus an additional 10 seconds 
for “cue-in” and “trip-out” tones. These cue signals are 
used when automatic operation is employed, with the 
magnetic discs being stacked in an automatic playback 
mechanism (Fig. 1). The playback mechanism (BQ-104) 
utilizes the cue tones to automatically change the stacked 
magnetic discs placed in the machine. 

The frequency response of the magnetic disc is uniform 
over the 100 to 10,000 cps range. The grooves are main- 
tained to specific dimensions that provide good tracking of 
the magnetic head and optimum performance with regard 
to crosstalk. Crosstalk decreases rapidly as the wavelength 
becomes shorter; therefore, wide-groove spacing and 33% 
rpm speed were determined to be the best combination. 

The magnetic head consists of two C-shaped lamina- 
tions made of material that is extremely hard physically, 
but very soft magnetically. The head assembly is mounted 
in a mu-metal shield with the pole tip protruding through 
a narrow slot as shown in Fig. 4. An epoxy resin is used 
to provide protection against moisture. 

A newly designed tone arm is a companion unit for 
the magnetic head (Fig. 3). It will accept most standard 
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Fig. 3. BQ-51A/BA-51A system for playing magnetic discs. 
Extra tone arm and cartridge at back of turntable can 
be used to play standard LP and 45 rpm records. 


Fig. 4. Magnetic disc recording head uses a stylus but 
operates in the same manner as a magnetic tape head. 
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Fig. 5. Random and sequential selection of discs in a 
BQ-104 can be made on this control. In fully automatic 
system it is replaced by automatic programming unit. 




















Fig. 6. Curved arm in BQ-104 automatic turntable moves 
selected disc from basket to turntable for playing. 
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pickup cartridges with 12 in. mounting centres, permitting 
the BQ-51A turntable to be used for reproducing standard 
LP and 45 rpm records up to 12 in. in diameter. 

A new amplifier was designed to perform both the 
recording and playback functions. It has a self-contained 
power supply and provisions to guard against accidental 
erasure. 

Recordings may be made directly from a microphone 
plugged into the amplifier, or from a program line con- 
nected to bridging input terminals at the rear of the 
amplifier chassis. The over-all frequency response of the 
amplifier is equalized from 100 to 10,000 cps. 

A push-pull oscillator provides ac bias for low noise 
recording, and great care has been taken in the design 
of the amplifier to minimize hum and noise. The input 
transformer is well shielded and the heater current of the 
input stage is obtained from a self-contained dc supply. 

The BQ-51A is a two-speed turntable that will accom- 
modate 45 and 33 1/3 rpm records up to 12 in. in diam- 
eter. The cabinet is designed so that the BA-51A amplifier 
can be easily installed and the tilted front panel provides 
operating convenience. The turntable may, of course, be 
used to play standard records when equipped with an 
appropriate pickup cartridge and equalizing preamplifier. 
The turntable is of the rim drive type with a hysteresis 
synchronous motor. 


Automatic turntable permits remote control 


To increase the flexibility of the BQ-51A/BA-51A 
system, RCA Victor has developed an automatic turntable 
capable of handling 100 discs per loading giving a 200- 
selection capability. The BQ-104 automatic turntable can 
play these 200 selections in a random or sequential manner 
as selected by the operator. This is done by means of a 
control box remote from the turntable (Fig. 5). 

A bulk eraser has been included in the magnetic record- 
ing system to provide convenience and speed to the erasure 
of the material stored on the magnetic discs. (It may also 
be used for removing recorded material from standard 
magnetic tapes.) In operation, a magnetic field is produced 
by an elongated coil that is energized directly from the ac 
line. The disc (or tape) is inserted through a slot in the 
top of the eraser case and is held in place by two V-groove 
rubber rollers so as to be centred in the coil. One of the 
rollers is driven by a small electric motor which causes the 
disc to rotate slowly. After two or more revolutions, the 
disc may be slowly withdrawn from the eraser. The disc 
is then ready to be re-recorded. Both sides of the disc are 
érased at the same time. 


Magnetic discs provide many advantages 


The magnetic disc recording equipment provides the 
broadcaster with an easy-to-operate means of producing 
broadcast commercials. The ability to erase and re-use the 
discs over and over means lower cost, since announcements 
may be rehearsed until the desired results are obtained. 
The extremely durable construction of the disc greatly 
reduces the problem of breakage, providing long recording 
life. The magnetic disc, therefore, makes it possible to 
have the advantages of magnetic tape recording in addition 
to the operating convenience afforded by the conventional 
recording disc. 

This magnetic disc system can be the first of the build- 
ing blocks purchased by the broadcaster in preparation 
for a fully automated programming system. It paves the 
way for companion units, such as automatic turntables 
for handling conventional 45 rpm recordings (BQ-103 au- 
tomatic turntable) and BQ-104 automatic turntable for 
handling magnetic discs. As well, the addition of a 
magnetic disc recording system not only prepares for 
the future but it also improves present-day operation. END 
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Ernest Weber, left, president of IRE during 1959, turns over gavel to Ronald L. McFarlan, president of IRE for 1960. 


Canadians show little interest in 


IRE International Convention 


One impression stands out very clearly after three days 
at the IRE International Convention—very few Canadians 
attended. 

A few Canadian manufacturers braved the problems 
of New York’s Coliseum to present their products and 
services to prospective U. S. customers. Canadian repre- 
sentatives were out in fair numbers working on booths, 
attending sales meeting held coincident with the conven- 
tion, and scouting around for new principals. 

But Canadian engineers were almost conspicuous by 
their absence 

Perhaps it was just as well, considering the frenzied 
activities of the placement consultants and other hiring 
agencies. But one begins to wonder about the over-all 
significance of this trend. Can Canadian engineers not 
afford to attend; are they too busy to attend; are the 
technical papers too far removed from the work being 
done by Canadians; is sufficient engineering information 
available from other sources? 
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Whatever the reason, the name “International Conven- 
tion” held little significance for Canadians this year 
Space: problem and highlight 

Space took on a double meaning at this year’s con- 
vention. Every corner and backwash of the New York 
Coliseum had a display tucked into it, and the overflow 
spilled out into hotels for blocks around. And trying to 
compete with some 60,000 other people for a few square 
inches of aisle space for your feet demanded a strong 
constitution. 

Scientists from Space Technology Inc. 
had the problem licked. A few days before the IRE con- 
vention opened they sent their Pioneer V satellite just about 
as far away from the Coliseum as possible. From a position 
in space nearly 1.5 million miles from earth, Pioneer V 
took part in the official ceremonies opening the 1960 IRE 
International Convention. In fact, from its remote posi- 
tion it dominated the convention. The launching had been 
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IRE International Convention kept Canadian delegates busy 


almost perfect and it was obvious that the Americans were 
very pleased and proud—as they had every right to be. 

Space technology, with all its ramifications, may have 
been one of the themes of the exhibits. It would be more 
accurate, however, to say that the exhibits reflected gen- 
eral industry-wide progress with a few isolated, and unre- 
lated, outstanding achievements. 


Semiconductors open new development possibilities 


American components manufacturers, urged and driven 
by military and space people, have been making progress 
in the areas of reliability and miniaturization. It is not 
surprising to find the two problems merging as the state 
of the art advances. 

Radically new techniques in component and circuit 
production are beginning to appear as semiconductors are 
assembled, and even grown, into complete electronic cir- 
cuits. Companies, such as Texas Instruments Inc. displayed 
circuits made from a piece of high purity semiconductor 
material no larger than the head of a match. 

Working way out in left field was International Recti- 
fier Corp. with their solar powered electric car. They have 
fitted a panel of silicon solar cells on a 1912 Baker Electric 
automobile . . . and it works. 

Almost all the transistor manufacturers offered Esaki 
tunnel diodes in germanium, silicon or gallium arsenide 
versions. Some claimed to be in actual production, while 
others were producing on a pilot-run basis. 

Litton industries drew a steady stream of 
with their Printapix and sent each one home with a picture 
of himself. Using a closed circuit tv system, the image is 
fed to a cathode ray tube designed for direct electronic 
printing on non-sensitized dielectric material. The charged 
pattern on the dielectric paper is then dusted with a pig- 
mented powder and permanently fixed by heating for a 
short time. 


engineers 


Instruments show automation influence 


Many of the instruments displayed showed some effect 
of automation in their design. Analog-to-digital converters 
and readouts were quite prevalent, leading to automatic 
recording and analysis of results. 

Allen B. Du Mont showed their 
digital readout oscilloscope could be used with a keypunch 
so that readings from the scope are automatically trans- 
ferred for permanent record and processing. 

Claimed to be the world’s 
Edgerton, Germeshausen & Grier models 707 and 708 can 
detect and display phenomena lasting only 20 billionths 
of a second. They are travelling wave deflection type 
oscilloscopes. 
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fastest oscilloscope, the 


Canadians display quality products 

The few Canadian manufacturers exhibiting at the IRE 
International Convention concentrated on products that 
could be classified as high quality, medium or low volume. 
These companies included The Constanta Co. of Canada 
Ltd., E.M.I.-Cossor Electronics Ltd., Sinclair Radio Labs. 
Ltd., and The Consolidated Mining & Smelting Co. of 
Canada Ltd. 

In addition, some Canadian products were displayed 
in other booths. Tinsley Instruments (Canada) Ltd. had 
just completed an agreement with Sensitive Research 
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Instrument Corp. making SRI exclusive representative of 
Tinsley in the United States. J. Sutcliffe, general manager 
of Tinsley Instruments (Canada) Ltd. gave an enthusiastic 
report on their activities at the show. 

“This is our first major assault on the U. S. market 
and if the response is any indication of the outcome, we 
shall have difficulty in meeting the demand. We are 
exhibiting our usual range of instruments and two new 
ones. The new items are attracting most interest. The first 
is a six figure de potentiometer with accuracy between 
10 and 100 times better than anything presently available 
from U. S. sources. The other is a thermometer bridge 
reading from —50C to +711C in increments of 0.001 
deg. C. This instrument, a development of National Re- 
search Council, reads directly in degrees and does not 
require the usual conversion from ohms to degrees.” 

The Raytheon booth featured two products from the 
Canadian plant at Waterloo. One was the radar-to-tv scan 
converter, winner of the product design award at the IRE 
Canadian Convention last year. The other was a radar 
target simulator used to train air traffic controllers, 
Canadian engineers deliver two papers 

A. H. Secord and W. V. Tilston of Sinclair Radio Labs. 
Ltd. presented a paper on a new colinear antenna array. 
It described the application of a special phase changer 
which, when periodically distributed along a cylindrical 
conductor, controls the phase of the radiating currents 
and so concentrates the radiation in a plane, perpendicular 
to the axis of the cylindrical conductor. 

[he other Canadian paper given by B. Tennent of 
Philips Electronics Industries Ltd. described a multiplex 
voice frequency carrier system with increased teletype and 
signalling facilities. Recent developments of high per- 
meability ferrite core materials and low loss plastic film 
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This truly portable tv receiver drew many visitors into 
the Sony booth. Set works off batteries and has 7 in. tube. 
1960 
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capacitors ‘has permitted the design of tone resonators with 
a much higher storage factor. 

All available technical papers will be published in ten 
different convention records. They will be available in 
July of this year, and complete information about costs 
and ordering may be obtained from The Institute of Radio 
Engineers, Inc., 1 East 79 St., New York 21, N.Y. END 





The Montreal Section of IRE will entertain R. L. 
McFarlan, president of the Institute of Radio Engi- 
neers, on June 8. Dr. McFarlan will address the 
members at an evening meeting in Ecole Polytech- 
nique, 2500 Guyard Street. 





Lt. A. M. 
Anderson, Rockcliffe sought news from A. E. Dworkin. 


At the Jerrold Electronics Corp. booth Fit. 
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this 
time catching up on 


John Knowles of Instronics was surrounded when 
picture was taken. He had a bus) 


new developments and holding meetings with principals 


Mr. H. Flynn, DRB, left, and Dr. D. W. R. McKinley, 
NRC, visited P. Yachimec at Sinclair Radio Labs. booth. 
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What’s new in view 





Electronic aids 
train air traffic 


controllers 
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Department of Transport’s school for air traffic controllers in Ottawa 
makes use of an ICAO-developed synthetic traffic control trainer. One 
group of students acts as pilots while other group acts as controllers. 
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Microwave antenna pattern range built 
Telephone Laboratories can read entirely indoors by Budd-Stanley Co. 
limited range of handwritten cur- a — j measures antenna with gains up to 
sive script. Writer moves metal i 30 db in azimuth and elevation planes. 
stylus over a special surface as The range is an 11-foot octagon in cross 
if he were writing with a pencil. section and about 40 feet in length. 


Experimental machine built ,at Bell 


Another product of Bell Telephone 
Laboratories, this aluminum oxide 
used as a potting agent in powdered 
form possesses several advantages 
over other potting compounds. 
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Paper negative templates are used to transfer circuitry 
patterns to boards at Librascope Inc. Template is formed 
by bonding translucent paper stock to rigid plastic. 


New ceramic cathode support (left) for tv picture tubes 
developed by Sylvania Electric Products Inc. reduces 
warm-up time. At right is complete cathode assembly. 


Sine curve tubing is shown being installed in the Alco 
heat exchanger for the Enrico Fermi Atomic Power Plant. 
The stainless steel tubing was supplied by Allegheny 
Ludlum Steel Corp. to Alco Products, Inc., who put 


the sine curves in the 18-foot stainless steel tubes. 
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High speed printer plotter made by Briggs. Associates, 
Inc. can plot out graphical or printed data at 300,000 
points a minute from counter-processed magnetic tape. 
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The Scientific and Process Instrument Div. of Beckman 
Instrument, Inc., has developed and built a mobile air 
sampling unit for the Orange California, Air 
Pollution Control District. It is equipped to make con- 
tinuous quantitative analysis of 


County, 


contaminants in air. 





Nucleonic news 





Canadian display at 1960 Nuclear 
Congress promotes 


The Canadian Department of Trade and Commerce 
took an active part in promoting Canadian products and 
services at the Sixth International Atomic Exposition, New 
York Coliseum, April 3-8. They presented an integrated 
display in co-operation with 18 Canadian companies. 

The visual effect of this complete “island” was rivaled 
only by a similar display presented by the French ex- 
hibitors. These two stood out above all other displays and 
attracted many interested visitors. 

First reactions from the Canadian manufacturers help- 
ing to staff the exhibit were enthusiastic. Several good 
leads were received during the show and the prospect of 
export sales looked quite good for some of them. 

Of course, several of the Canadian exhibitors are 
already selling their goods and services to U. S. and 
European customers. But Canada needs greater export 
sales and the Department of Trade and Commerce is 
assisting in many ways such as this. The display at the 
atomic exposition was under the supervision of R. A. 
Frigon, Chief, Engineering and Equipment Division, For- 
eign Trade Service, Department of Trade and Commerce. 
Credit is due him and his staff for the fine job they did. 


Canadian companies stress specialized skills 


The companies in the integrated Canadian display 
offered a wide variety of products and services for peaceful 
uses of atomic energy. Included were power reactors and 
reactor components, fuel elements, radioactive isotopes, 
scintillometers, irradiation equipment, uranium and uran- 
ium oxides, measuring and control equipment, consulting 
and research services. 

This is a brief description of what the companies 
offered. 

A. M. F. Atomics (Canada) Ltd., Port Hope, Ont. 
exhibited models of natural uranium fuel elements for use 
in research and power reactors. These included extrusion 
bonded aluminum-clad plates of metallic uranium, alumi- 
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exports 


num-clad unbonded bars of metallic uranium, and 
unbonded rods of high density uranium dioxide clad with 
zircaloy or aluminum alloys. 

Atomic Energy of Canada Ltd., Commercial Products 
Div., Ottawa, featured their Gammacell 220 which provides 
high gamma fields for research irradiations. Fourteen of 
these irradiators, valued at over $200,000 are in use in 
North America and Europe. In addition, almost $3,000,000 
worth of Cobalt-60 has been shipped from Chalk River. 

B. D. Bohna & Co. Ltd., Vancouver offered nuclear 
facilities, design and construction. This company carried 
out the design and supervision of construction of a high 
level radiochemistry facility for the U. S. Atomic Energy 
Commission at Hanford, Washington. They pioneered 
a pneumatic method of placement of high density concrete 
for radiation shielding. 

Canadian Engineering (International) Co. Ltd., Mont- 
real, a firm of consulting engineers, -has developed a new 
shaft excavator suitable for preparing sites for nuclear 
waste disposal. They claim they can reduce costs by as 
much as 50%. 

Canadian General Electric Co. Ltd., Peterborough, Ont. 
had four major parts in their display: nuclear power in 
Canada; nuclear power demonstration project (NPD-2), 
for which C.G.E. is prime contractor; a working model 
of an organic-cooled deuterium reactor (OCDR); and 
nuclear fuel manufacturing facilities at Canadian General 
Electric Co. Ltd. 

Canadian Westinghouse Co. Ltd., Hamilton, has done 
extensive work in the design and production of in-reactor 
and out-of-reactor test loops. This formed part of their 
display. 

Consolidated Denison Mines Ltd. is the largest single 
producer of uranium in the free world and they were 
looking for prospective buyers at the exposition. 

Eldorado Mining & Refining Ltd., Port Hope, Ont. 
showed a variety of refined uranium prodctus. 
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Instruments dominated the 1960 exposition 


Electronic Associates Ltd., Toronto had one of the 
highlights of the exposition, Their model train, equipped 
with a radioactive isotope identification and control system, 
consistently drew large crowds. Officials from some of 
the railways in the United States have expressed interest 
in this system which could save time and money in keeping 
track of rolling stock, and operating switch blocks. Heart 
of the system is a code pattern of radioactive buttons under 
each train car. Detectors at strategic points can feed 
information into a central processing station. 

The train display was so attractive that someone stole 
the trains during the show. Officials were quite concerned 
until convinced that the radioactivity of the code buttons 
was no stronger than many luminous watch dials. The 
trains were later found abandoned in the Coliseum. 

Another development of Electronic Associates that 
attracted interest was the K & H ore sorter. This is an 
automatic means of grading uranium ore as it falls from 
the end of a conveyor belt. The device inspects chunks 
of ore as they are falling through the air, measures their 
radioactivity and size, calculates the grade and, providing 
it is below a certain preset standard, causes an air blast to 
deflect the piece to the waste bin. The measuring equip- 
ment was developed by Electronic Associates while the 
air blast valve and other equipment was designed by two 
engineers at Bicroft Uranium Mines. (CEE will publish 
a feature story on this equipment in a future issue). 

Electronic Associates have been successful with export 
sales on some of their other products. One of their geiger 
tubes is being used by Tracerlab, Inc. in an area monitor. 

Gunnar Mines Ltd. displayed uranium oxide and re- 
fined uranium products. 

Merck & Co. Ltd., Montreal synthesize compounds of 
both stable and radioactive isotopes for research purposes. 
Many of these were on display. 

Nuclear Enterprises Ltd., Winnipeg showed a new 
transistorized scintillation counter and three new plastic 
scintillators. The latter include an alpha particle detector, 
a hollow plastic scintillator for beta ray spectroscopy, and 
a gamma flow detector. 

Ontario Research Foundation, Toronto, is a non-profit 
research and design organization. They displayed items 
in the fields of radioactive waste disposal, electron physics 
and air pollution which were developed at the Foundation. 

Orenda Engines Ltd., Toronto, stressed the capabilities 
of their specialists in the field of nuclear physics, nuclear 
engineering and nuclear materials. 

RCA Victor Company Ltd., Montreal, created quite a 
stir in the industry with their new silicon junction alpha 
detector (CEE, April 1960, page 26). At the present time 
they lead the field in this type of work. 

Sarnia Inspection Co., Sarnia, Ont. offered inspection 
services using radioactive sources. They featured a pat- 
ented system which enables accurate location of defects in 
castings, welds, etc. 

Sorel Industries (1959) Ltd., Montreal, have accumu- 
lated considerable experience in fabricating atomic reactor 
components. They showed photographs of some of their 
products and facilities. 

Velan Engineering Ltd., Ville St. Laurent, Que., ex- 
hibited some of their high-pressure, high-temperature, forge 
bonnerless valves for nuclear applications. 

The Canadian products face stiff competition in world 
markets, but the quality is high. The major barrier appears 
to be one of “selling and promoting”. With the help of 
people such as the Department of Trade and Commerce, 
Canadian manufacturers should be able to acquaint foreign 
buyers with their products, but the main work in selling 
still rests with the manufacturers. END 
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Dr. Whitehead, left, and P. Webb, right, of RCA Victor 
Research Labs. demonstrate solid state alpha detector. 
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demonstrating Electronic Associates 
identification man) 
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and system drew visitors. 


left, A.M.F. Atomics (Canada) Litd., 


Mr. G. I. Staber, 
shows equipment to His Excellency, Hervé Alphand, 
French Ambassador to the United States. With him is 
R. A. Frigon of the Department of Trade and Commerce. 
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New products 


For further information on New 
Product items, use the Reader 
Service cards on pages 65 and 66 


Dual head, dial feed 
welding machines 101 

The new line of precision dual head 
AVB-3 dial feed welding machines is 
designed for mass production welding of 
small parts such as electrical compon- 
ents. The photograph shows a six-station 
Geneva dial feed machine tooled for 
welding spring contacts to two different 
styles of yokes for electrical outlets, one 
of which requires a forming operation. 
Parts are fed and ejected automatically 
at a rate of 1500 to 1700 parts per 
hour. The machines can be equipped 
with tooling to form, assemble and 
fasten a variety of parts. Standard 
models are available from 10 to 50 kva. 

Precision Welder & Flexopress (Can- 
ada) Ltd., Toronto. 


Multiplexing frequency 
shift exciter 102 

A new crystal-controlled low frequen- 
cy radio-teletype exciter, developed and 
manufactured in Canada, combines two 
teletype line signals and provides a radio 
frequency output which shifts between 
four different frequencies. Frequency 
separation of model DFS 21 may be 
adjusted from +5 cps to +90 cps. Asa 
result of high inherent stability of the 
crystal-controlled frequencies, it is pos- 
sible to employ very narrow shift separ- 
ation, and obtain more efficient spec- 
trum utilization. For example, with this 
equipment adjusted to 31.7 cps separa- 
tion, two radio teletype channels may be 
operated in the same bandwidth pre- 
viously occupied by a single NATO 
+47¥% cycle channel. 

The final output frequency is deter- 
mined by a single crystal which may be 
replaced without affecting shift circuit 
adjustments to provide any output fre- 
quency from 75 to 375 Ke. The unit is 
self-contained, suitable for rack mount- 
ing, and provides variable power output 
to two watts into 52 or 75 ohms having 
spurious or harmonic content below 40 
db. 

F. V. Topping Electronics Ltd., To- 
ronto. 








Traveling wave 
tubes 103 
Type W10/3E (illustrated) is an S- 
band, low noise traveling wave tube de- 
signed specifically for use as the rf input 
stage in radar receivers. It operates with 
a typical tube noise figure of 6.5 db at 
a gain of 23 db. 


CANADIAN ELECTRONICS ENGINEERING MAY 1960 





Type WS5/1G is a power tube for use 
in the 5.8 to 7.2 Ge (gigacycle or KMc) 
band, delivering a maximum of 20 watts 
to the antenna and having a gain of 38 
db at 10 watts output. 

Type W9/1E, for use in the S-band, 
has a noise factor of only 18 db, a gain 
of 35 db and a maximum power output 
of 120 milliwatts. Operating range is 2.5 
to.4.1 Ge with a vswr less than 2 with- 
out tuning. 

Standard Telephones & Cables Mfg. 
Co. (Canada) Ltd., Montreal. 


Strip chart 
recorder 104 

The Scientific and Process Instru- 
ments Division of Beckman Instruments, 
Inc. has introduced a low-cost, portable 
potentiometer strip chart recorder for 
laboratory use. It features push-button 
operation and a nylon tape pen drive 
which assures positive connection be- 
tween pen and slide wire, and permits 
the use of over-size strip charts or of 
circular charts. The recorder, which op- 
erates on 105-125 volts, 50/60 cps, mon- 
itors de signals in the 10-100 mv range 
and provides 5 in. pen travel and re- 
peatability of better than 0.35%. Pen re- 
sponse is 1.0 second, full scale. 

Beckman Instruments, Inc., Toronto; 
Van Waters & Rogers Co. Ltd., Van- 
couver. 


Thermoelectric 
modules 105 

The use of a new bismuth telluride 
alloy in the production of thermoelectric 
modules now makes thermoelectricity an 
efficient and economical means of cool- 
ing volumes up to 4 cubic feet. The 
BiTe crystals, which are formed from a 
liquid state are approximately 60% as 
efficient as a mechanical compressor for 
cooling purposes. The p-type alloys have 
a figure of merit of 4 to 4.5 x 10-3, 
and the n-type 2.7 to 3 x 10°°. At 100 
deg. C this gives the modules a tempera- 
ture difference of 105 deg. 

The modules consist of p-n couples in 
series with copper electrodes and leads 
projecting to and from a matrix. The 
thickness of matrices can be varied for 
use under different heat loads. 

Materials Electronic Products Corp., 
Trenton, N.J. 


Low cost 
vtvm 106 

Designed for servicing of tv, fm and 
hi-fi amplifiers, the model WMK-2 va- 
cuum tube volt meter has a 6 in. multi- 
colored scale for easy interpretation. It 
can be used for measuring de volts, rms 
or peak-to-peak ac volts in 7 ranges; also 
resistance up to 1000 megohms. It is 
available in kit form and the printed 
circuits, pictorial diagrams and step-by- 
step instructions make it easy to as- 
semble. 

Stark Electronic Sales Co., Ajax, Ont. 
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High channel 
TV transmitter 107 

Suitable for the transmission of either 
monochrome or color television signals, 
transmitter model TTC-99-B can be 
operated from 12.5 Kw_ sync. peak 
through to 25 Kw sync. peak power out- 
put. The 25 Kw amplifier portion can 
also be used to increase power for ex- 
isting stations. 

Other features include: a_ built-in 
sweep generator to aid servicing; auto- 
matic power failure restart operation, 
which allows for automatic reapplica- 
tion of power in case of momentary 
power supply failure; complete air cool- 
ing using external blowers; positive con- 
trol and protective circuits, including 
vswr protection; built-in standby fea- 
tures in the driver. 

Canadian General 
Toronto. 


Electric Co. Ltd., 


DC breakdcwn 
tester 108 

Model DV-12V direct current break- 
down tester makes available to the oper- 
ator a metered voltage of from 0 to 12 
Kv filtered dc at a current capacity of 
up to 5 ma. Any of the standard CRI 
plug-in sensors may be used with this 
to give a wide variety of sensitivities of 
fault indication from the microampere 
region up. Originally designed as a dc 
spark tester, this test set can be used as 
a variable dc power supply and adjust- 
able sensitivity breakdown tester. Model 
DV-12V was designed and is being man- 
ufactured in Canada. 

Canadian Research Institute, Toronto. 


Television 
tuner 109 
The Mark VIII miniature tv tuner is 
available in cascode and neut- 
ralized triode They are 13- 
mechanical/12-electrical position tuners 
having full 12-channel adjustments 
available in the oscillator circuits. Wiper 
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tetrode, 
versions. 
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contacts receive minimal flexing in oper- 
ation, thus reducing fatigue and main- 
taining uniform contact pressure. The 
Mark VIII triode noise figures are some 
2 to 3 db better than the tetrode ver- 
sion, while the tetrode version has some 
2 to 3 db better gain over all channels. 

General Instrument, F. W. Sickles of 
Canada Ltd., Waterloo, Ont. 


Testing 
equipment 110 

A new line of electronic test equip- 
ment, manufactured in Scotland by All- 
scott Electronics, is being introduced 
into Canada. 

The spectrum analyzer is designed for 
use at audio and supersonic frequencies. 
The frequency range of the standard in- 
strument is from 1 Ke to 90 Ke, but 
custom-built equipment for other fre- 
quencies is available. 

The noise measuring equipment is de- 
signed for use in measuring the magni- 
tude and spectrum of microwaves asso- 
ciated with navigation systems. It incor- 
porates an rf frequency discriminator in 
the form of a waveguide bridge to over- 
come the difficulties of crystal burn- 
out, and the necessity of rejecting am 
of the carrier when studying spurious 
fm. 

Ferranti-Packard Electric 
ronto. 


Ltd., To- 


Cold 
trap 

The Milton Roy Serfass cold 
maintains temperatures of -50 to 
F for high vacuum experiments 
other intermittent requirements. It 
self-contained refrigerator system, com- 
plete with a 700 milliliter thermos flask. 
Electric motor operated (800 watts from 
115 vac), the two-stage compressor uses 
a non-toxic, non-flammable refrigerant 

Consolidated Engines and Machinery 
Co. Ltd., New Toronto, Ont. 

(Continued on page 49) 
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Completely 
CANADIAN MADE 


an ELECTRONIC 
INSTRUMENTATION 


Only a complete Canadian 
: “instrumentation facility 
can offer the kind of 
service Canadians need. 
Bach-Simpson Ltd. is 
complete — in research, 
design, tooling and 
peneetactyré, 


; if our standard line of 
_ instruments, complete 
‘as it is, won‘t meet your 
“requirements, ask us to 
demonstrate the unique 
~~ combination of skills we 
can offer i in the design-of 
© specialized instrumentation 
_to meet your spacitic 


Bach: Simpson 


LIMITED 
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New text stresses the basic 
physics of semiconductors 


Semiconductors 

R. A. Smith; (Cambridge University 
Press) The Macmillan Company of 
Canada Ltd., Toronto; 494 pp; $11.25. 


Reviewed by A. G. McNamara, 
Radio and Electrical Engineering Di- 
vision, National Research Council, 
Ottawa. 

This book is primarily a review of 
the basic physics of semiconductors, 
written in a logical and interesting 
style. It opens with a fascinating his- 
torical account of the slow fumbling 
approach to semiconductors from the 
earliest work of Faraday in 1833, to 
the accelerating developments of the 
past few decades beginning with the 
elementary theories of A. Sommerfield 
and A. H. Wilson using quantum me- 
chanical theory. Dr. Smith then pro- 
ceeds with the theory of energy levels 
in crystalline solids using wave me- 
chanical methods. Some knowledge of 
quantum mechanics is needed to fol- 
low the development, but the treat- 
ment is concise and pointed without 
drawing the reader through all the 
mathematical steps. These basic results 
are then progressively extended to ex- 
amine the effects of impurities and im: 
perfections such as interstial atoms, 
dislocations, bonds of various types, 
and the resulting energy level struc- 
ture. 

Subsequent chapters, employing 
quantum mechanical and _ thermo- 
dynamical principles, investigate the 
movements of electrons and holes, re- 
laxation times, conductivity, Hail ef- 
fect, scattering, and thermal effects. 

A series of chapters on optical ef- 
fects, high frequency effects, and 
methods of determining the properties 
of semiconductors, give an excellent 
presentation of the theoretical aspects 
of experimental measurements of 
band structure and impurities. The 
discussion leaves the reader with a 
real appreciation of the difficulties in- 
volved in measuring and interpreting 
the parameters accurately and cor- 
rectly. 

The book goes on to detail the phy- 
sical properties and the energy band 
structure of specific element semicon- 
ductors (particularly Ge and Si), and 
then the compound semiconductors. 
Brief mention is made of practically all 
the semiconductors thus far investi- 
gated. Considerable detail is given on 
the optically important compounds 
InSb, PbS, PbSe, PbTe. A final chap- 
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ter reviews the fundamental fabrica- 
tion techniques and applications of 
semiconductors in relation to the phy- 
sical theory developed throughout the 
book. 

Dr. Smith’s book is an excellent 
summary of the semiconductor field. 
Because of the enormous scope of the 
subject, many aspects are necessarily 
brief; however, virtually every page is 
footnoted with many references to the 
key papers or more complete reviews. 
The book is written in the style of a 
textbook for graduate physics. The ap- 
plications engineer will find it of little 
practical value, but it will be a valu- 
able reference text for those engaged 
in fundamental or developmental re- 
search on semiconductors. 


Publishers’ new 
releases 


Transistor manual 


The fourth edition of the GE Transist- 
or manual has 227 pages of information 
on transistors and their use in electronic 
circuits. It is priced at $1.25 and may be 
purchased either from the company’s dis- 
tributors or from Canadian General Elec- 
tric Co. Ltd., 189 Dufferin St., Toronto. 


Directory of University Research 
Bureaus and Institutes 

Gale Research Co., 34th Floor, Book 
Tower, Detroit 26, Michigan; 208 pp; 
$20.00 (U.S.). 

This is a reference guide to university 
research bureaus, institutes, centres, ex- 
periment stations, laboratories, etc., set 
up on a permanent basis and carrying on 
a continuing program of research in 
specialized fields. 


Thermistors and Varistors 

Data book provides information on 
thermistors, varistors, thermal conductiv- 
ity cells; electronic controls and thermal, 
electronic and physical-sensing devices. 
There are 38 pages of engineering infor- 
mation, including a comprehensive biblio- 
graphy. The book is available for $1 
from Victory Engineering Corp., 508 
Springfield Road, Union, N.J. 


Tung-Sol Tips 

This periodical on industrial electron- 
ics serves the areas of application, instal- 
lation and maintenance. It provides prac- 
tical information including basic theory, 
circuit diagrams, and -typical applications. 
Copies may be obtained from Tung-Sol 
Electric Inc., 1 Summer Ave., Newark 4, 
N.J. 
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An improved, com- 


pact base of thermo- ~ 


setting plastic for 
the range switch 
contacts was engi- 
neered, tooled and 
molded in our own 
plant. 


A simpler and more 


compact contact ac- m= 


tuating mechanism 
employing a new 
thermoplastic ma- 
terial was designed, 
tooled and molded 
by Bach - Simpson 
Ltd. 


Bach. Simpson now provides Canadian source 


for special military 
aircraft instrument 


As an item which had never been produced in Canada, 
the specialized dual function volt-ammeter presented 
an opportunity and a challenge to our ingenuity. It posed 
an interesting problem — that of improving the product 
through the use of the latest materials and techniques, 
while maintaining interchangeability with equipment al- 
ready in service, and employing standard Bach-Simpson 
components, where possible, in the interests of economy. 


Weight reduction 
(by 50%) and re- 
duction of stray 
field effects on ad- 
jacent magnetic 
compasses were 
achieved by the use 
of Bach - Simpson's 
self-shielded core- 
magnet movement 


An experienced design and engineering staff . . . one 
of the most complete tooling facilities in its field... a 
precision production facility backed by in-plant plating, 
molding and machining departments . . . and environ- 
mental test equipment designed to reproduce the most 
exacting service conditions, enabled us to produce an 


( Bach- -Simpson 


LIMITED 
1255 Brydges St., London 


improved product at a competitive price. 
OUR SKILL AND EXPERIENCE ARE AT YOUR DISPOSAL. 


For further information mark No. 17 on Readers’ Service Card 
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save time! save money! 
call your parts distributor for 


PsB @) RELAYS 


These important savings are yours when you order—from your Electronic Parts 
Distributor—P«B relays listed with Underwriters’ Laboratories, Inc. and Canadian 
Standards Association: 


SAVE TIME. You get fast, off-the-shelf delivery. Usually your order ey Series 
is shipped the day after it is received. And no waiting for U/L or CSA clearance oe 
. .. this has been done for you. Thus you get your project—and your product— 


off to a fast start! 7 Contact t Contact 
7 Arrangement* ype Arrangement* 


_— : : ae x PRIAY SPST-NO PRSAY SPDT 
SAVE MONEY. You save the cost of getting re lays listed with U/L ORSAY SPDT-NO-DM PRAY DPST-NO 
or CSA...and you need have no big investment in shelf inventory, either. PRITAY DPOT 
R be ioc fac me . he 249 These relays are available in any of the following operating 
emember, you pay no premium over factory prices in quantities to ; voltages: 6, 12, 24, 115, 230 volts 50/60 cycles AC. 
a P - . J Contacts are rated at: 25 amps, 115/230 V. AC 1 phase. 
More than 40 different standard P&B relays in 450 different coil voltages and con- 1 hp for 115/230 volt AC motors 1 phase. 
tact arrangements are available from the leading Electronic Part Distributors in Se ate RE Sy Cee See 


your area. For special applications, call your nearest P&B sales engineer. U/L File £22575 CSA File 15734 
Pi 
_ — 
ete Tre, _ 


pS ABC Series @-a>* KA Series\ oe 4 KB Series 
J aw =) 


U/L File £29244 + CSA File 15734 U/L File £29244 we ui CSA File 15734 U/L File E29244 es CSA File 15734 U/L File £29244 CSA File 15734 


ry 

AB Series GY 
eries 

a 


For appliance and general purpose operations Medium duty power relay in dust cover. For Small, low cost, general purpose relay for Compact latch relay ideal for memory work 
requiring long life and quiet operation. Quick small motors, industrial controls and similar handling automation work, small motors, sole- and overload applications. Operates on 
connect terminals. Screw terminal adapters applications. Contact arrangement: DPDT. noids, other relays. Contact arrang ts tary impulse to either coil. Contact 
also furnished with each relay. Contact Rated at 10 amps, 115 V., 5 amps, 230 AC SPDT, DPDT and 3PDT. Rated at 5 amps, ot arrangements: 4PDT and 6PDT. Rated at 5 
arrangement: DPDT. Rated at 10 amps, 115 V., non-inductive by U/L and CSA. 115 V., AC non-inductive by U/L and CSA. amps at 115 V., AC non-inductive by U/L 
5 amps, 230 AC non-inductive by U/L and CSA. and CSA, 


POTTER & BRUMFIELD Canapa Ltp. 


GUELPH, ONTARIO 


For further information mark No. 4 0 on Readers’ Service Card 








These Leading 
ELECTRONIC PARTS 
DISTRIBUTORS 

Sell 


P&B RELAYS 


ALBERTA 
pa poh ery Electronics Ltd. 

334-336 4th A S.E. 
Sacker Electronics Co., Ltd., 509 16th Ave. N.W. 
Smaliey's Radio Lid., 1105 7th Ave., W. 
EDMONTON Canadian Electronics Ltd. 
109 St. at 107 Ave. 
Sacker Electronics Co., Ltd., 10235 103rd St. 
Taylor, Pearson & Carson Lid., 10215 103rd St. 


BRITISH COLUMBIA 
NANIAMO Ellison Queale Radio Supply 


VANCOUVER Robinson Electric Co. Ltd., 1179 Homer St. 


Taylor, Pearson & Carson Ltd., 1006 Richards Si. 
L. A. Varah Ltd., 1451 Hornby St. 
Western Agencies Ltd., 951 Seymour St. 


VICTORIA Ellison Queale Radio Supply, 900 View St. 


MANITOBA 

WINNIPEG Cam Gard Supply Ltd., 397 William Ave 
Del's Electric Motor Supply, 54 Princess St. 

Electrical Supplies Limited 

Lee Bern & Company Ltd., 341 William Ave. 

United Refrigeration Parts, 223 Garry St. 


NOVA SCOTIA 
HALIFAX Consolidated Supply Company Ltd. 


ONTARIO 

CHATHAM Poole Electronic Supplies Ltd. 

161 Richmond Street 

DOWNSVIEW Alpha Aracon Radio Co. Ltd. 

555 Wilson Avenue 

FORT WILLIAM Inter-Comm Supply Company Ltd 
1315 Victoria Avenue 

HAMILTON The Crawford Radio, 119 John St. N. 
Western Radio Supply Co. Ltd 

182 Rebecca Street, (at Ferguson) 

KITCHENER MacDonaid Electric Limited 

307 Queen Street, S. 


LONDON Fisher Radio Company Ltd., 649 Colborne St. 


Poole Electronic Supplies Ltd., 649 Colborne Street 
NORTH BAY Johnson Electric Supply Ltd. 

135 Mcintyre Street, E 

OSHAWA H. W. Gourley Ltd., 222 Bond Street, W 


OTTAWA Wackid Radio Television Laboratories Ltd. 


149 Gloucester Street 

PORT ARTHUR inter-Comm Supply Company Ltd 
211 Pearl Street 

ST. CATHARINES Niagara Vallance, Brown 

23 Permilla Street 

SARNIA Poole Electronic Supplies Ltd. 

240 Maxwell Street 

SUDBURY Edwards Sudbury Ltd., 69 Elm Street, W 
Sonic Northern Ltd., 300 Eim Street, E. 

TORONTO Canadian Electrical Supply Co. Ltd. 

877 Yonge Street 

Electro Sonic Supply Co. Ltd., 543 Yonge St. 

Radio Trade Supply Ltd., 490 Yonge Street 

Wholesale Radio & Electronics Ltd., 66 Orfus Road 
WINDSOR Electrozad Supply Co., Ltd. 

38-42 Shepherd Street, E 


Poole Electronic Supplies Ltd., 600 Wyandotte Street, E. 


QUEBEC 
MONTREAL Atlas Wholesale Radio Inc 


4985 Buchan St 
Payette Radio Ltd., 730 St. James St. W. 


QUEBEC Crobeli Ltd., 790 Boulevard Charest East 
SASKATCHEWAN 
REGINA Radio Supply & Service Ltd., 1965 Mcintyre St 
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$1 million to a Norwegian firm to 
build heavy tramways when com- 
petent firms in Vancouver bid 
$100,000 to $125,000 below the 
price which was accepted?” 

He said he presumed the design 
of the Vancouver firms, which he 
did not name, was acceptable since 
they received a $20,000 design and 
engineering fee “to go ahead with, 
and they were tossed out on their 
ear.” 

Mr. Gordon replied heatedly 
that Mr. Broome was “making 
Statements I am not admitting as 
facts at all.” He then explained 
that CNT obtained the U. S. gov- 
ernment contract “on the basis of 
an invitation to tender on an instal- 
lation of a communications sys- 
tem.” 

“We were entrusted with the job 
after a period of keen competition 
with American suppliers and others 
who had American affiliations.” 

CNT had then called for tend- 
ers for the installation of the sys- 
tem. Invitations had been issued to 
RCA Victor Company Limited of 
Montreal, Standard Telephones and 
Cables Manufacturing Company 
(Canada) Limited, Northern Elec- 
tric Company Limited and Cana- 
dian Marconi Company. Canadian 
Marconi was the only company in- 
vited that did not submit a bid. 

Mr. Gordon said RCA Victor 
won the contract because it was 
the lowest bidder. 

“They are our prime contrac- 
tors,” he told Mr. Broome, “and 
they are perfectly entitled to em- 
ploy any subcontractor they wish, 
so long as they meet the perform- 
ance specifications that we have 
stipulated for the particular job.” 

He explained further: 

“The system will be constructed 
and owned by The Canadian Na- 
tional Railways and there is a 
guaranteed revenue from_ the 
United States government, over a 
period of fifteen years, of an 
amount sufficient to fully amortize 
the system, cover our operating ex- 
penses and, as well, provide a mar- 
gin of profit.” 

At another point in the stormy 
proceedings, Mr. Broome won- 
dered whether Western Electric in 
Vancouver and Northern Electric 
in Montreal were invited to bid on 
contracts for carrier equipment. 

“The reason I am asking this,” 
said Mr. Broome, “is because I 
know of manufacturers on the 


West Coast who did their damndest 
to try to bid on equipment in the 
microwave contract and couldn't 
do anything.” 

Mr. Gordon replied that this 
was a question only RCA Victor 
could answer. He said CNT officials 
have been working with Gracey- 
McCallum people at Dawson 
Creek and Fort Simpson in prepar- 
ation for maintenance and proper 
operation of the facilities when the 
system is built—they were exercis- 
ing “a prudent supervision” of this 
huge contract. But they were not 
responsible for RCA Victor’s choice 
of subcontractors. 

He also suggested that in view 
of all the trouble Mr. Broome had 
caused for RCA Victor about this 
subcontract, he might be endanger- 
ing the chances of the Canadian 
contractors on other work still to 
be tendered for on the project. 

“I would think—I do not know 
of my own knowledge—that they 
would be a bit fed up whenever 
they see the name of whoever it is 
you are talking about coming up 
again,” the CNR president told 
Mr. Broome, making clear he was 
not in any way making a threat. 


The flow of professional personnel 
from Canada to the United States 
was higher last year than in 1958 
and virtually the same as in 1957, 
the peak year recently for the 
southward migration of profession- 
al, technical and kindred workers. 

The figures were tabled in the 
Commons for CCF House Leader 
Hazen Argue by Trade Minister 
Churchill. Based on a 12-month 
period ending June 30, they show 
that the number of professional, 
technical and kindred workers 
moving to the U. S. was 3,634 in 
1955; 4,991 in 1956; 5,985 in 
1957; 5,749 in 1958 and 5,146 in 
1959. 

A breakdown of professional 
people who decided to head south 
during the last five years shows 
that a total of 611 went last year, 
569 in 1958 and 613 in 1957. 
Here are the details: 

1956 1957 1958 1959 
Engineers, 

aeronautical. 46 69 35 115 
Engineers, 

chemical ... 41 54 43 30 
Engineers, 

electrical ... 73 159 104 134 
Physicists _ 2 ae on 
Mathematicians 2 4 4 12 
Medical doctors 151 256 218 210 
Chemists 112 144 135 79 
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Factory Burn-in Increases 5-Star Reliability 


ONE FACTOR IN THE HIGH RELIABILITY 
OF GENERAL ELECTRIC 5-STAR TUBES 


All General Electric 5-Star tubes are 
subjected to a special 48 hour burn-in 
process to weed out possible early fail- 
ures and promote more uniform tube 
performance. 

The stabilized characteristics of General 
Electric 5-Star tubes means you can 





count on them to meet critical require- 
ments at all times. 


Stability is only one factor that con- 
tributes to the ultra-reliability of General 


ELECTRONIC TUBE SECTION, 
CANADIAN GENERAL 


FLECTRIC COMPANY 


Electric 5-Star tubes. There are many others—the 
ability to resist shock and vibration—special manu- 
facturing environments—and extremely severe elec- 
trical and mechanical tests. 

Give your equipment the extra protection of 
Canadian-made General Electric 5-Star tubes. For 
fullinformation on industrialand military tubes contact: 
Electronic Tube Section, Canadian General Electric 
Co., Ltd., 189 Dufferin St., Toronto, Ontario. 


TAD-1793-160R 


LIMITED 
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New products — cont. 





Multi-range 
meter tester 112 
This multi-range meter tester is suit- 
able for dc instrument calibration from 
25 ua full-scale to 10 ma full-scale and 
0-100 vdc; sensitivity and resistance meas- 
urement; ac current-voltage source; and 
limit or bridge measurements from 
0-5000 ohms. It has a regulated power 
supply and stepless vacuum voltage con- 
trol. Its accuracy exceeds “4% (current) 
ohm or %2% (resistance). 
Honeywell Controls Ltd., Toronto. 


14 


Microwave mixer 
diode 113 
Sylvania Electric Products, Inc., has 
announced a new L-band silicon micro- 
wave diode designed for microwave 
mixer applications. Designated D-4097, 
it is a point contact type with a maxi- 
mum conversion loss of only 5.5 db and 
a maximum output noise ratio as low 
as 1.5 times. 
Sylvania 
Montreal. 


Electric (Canada)  Ltd., 


Group encapsulated 
resistors 

Up to 12 sections of Julie Research 
Laboratories, Inc., precision wire-wound 
resistors may be encapsulated in one 
assembly. Individual sections may be iso- 
lated or internally series-connected, and 
individual wattage ratings per section 
may be either % w or | w. Resistance 
range per section is from one ohm to 
two megohms, and maximum voltage per 
section is 125 v for %-watt units or 250 
v for 1-watt units. 

Precision is + 0.01% standard, or 
up to + 0.003% if required; long-term 
stability is + 0.003% per year standard, 
or 0.001% per year if required. Re- 
sistors maintain an accuracy of at least 

0.02% over the temperature range 
from —30 C to +85 C. Matched pairs 
of ratios will track to within + 0.005% 
over a range from —45 C to +85 C. 

Philips Electronics Industries Ltd, 
Toronto. 


Trimming 
potentiometer 115 

Series 50 Helitrim trimming potentio- 
meter uses a ceramic/metal construction 
(a conducive resistance element fused to 
a steatite frame) to make it possible to 
use this small pot in an ambient temp- 
erature range of —55 C to +200 C. 
It is also virtually insensitive to vibration 
and can ride out 100G’s shock. Standard 
resistance range is 100 to 20,000 ohms 
with essentially infinite resolution except 
for 2 ohm maximum end resistance at 
either end. 

R-O-R Associates Ltd, Don Mills, Ont. 


Variable capacitance 
hygrometer 116 
The Shaw hygrometer has been de- 
signed for application in drying ovens 
and processes of all types including 


batch driers. The sensing of moisture is 
done by a form of variable capacitance 
so that contamination does not present 
the difficulties inherent with conductive 
type elements. The Hygrometer will show 
one part in a million of water vapor in 
dry air or gas; it will indicate on a dial 
or record the humidity of drying ovens; 
it will indicate the difference in percent 
relative humidity between dry silica gel 
and P.Os. 
Tellurometer Ltd., Ottawa. 


Chokeless power 

supplies 117 
Designed specifically for continuous 

duty pulse loading applications, the new 

range of chokeless power supply sub 
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New Improved “Memo-Scope” 
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Still using “old-fashioned” meth- 
ods for measuring non-recurring 
transients? If so, now is the time 
to investigate the easy way to 
solve your most difficult transient 
measurement problems with the 
latest model Hughes “Memo- 
Scope” Oscilloscope. 


Why? Because new features, new 
advanced circuitry, new panel 
layout and new mechanical de- 
sign now assure maximum ac- 
curacy in all your transient 
measurements — plus higher per- 
formance, greater dependability 
and easier operation! 


HUGHES INTERNATIONAL 
A 


A DIVISION OF HUGHES AIRCRAFT COMPANY ; 


units introduced by the Solartron Elec- 
tronic Group Ltd., can withstand pulsing 
from zero to full load without loss of 
control. Control circuitry maintains a 
stability factor of better than 400 to 1 
and enables the low source impedance to 
be held up to a frequency of 0.5mc. The 
range comprises three sub units of 100 
ma maximum load capacity (AS 951, 
952, 953) and three of 200 ma (AS 955, 
956, 957), output voltages covering from 
100 to 400 volts. The output voltage of 
any sub unit can be varied over +50 
volts from normal, also reactive loads 
may be applied without affecting the 
specified performance. 
Instronics Ltd., Stittsville, Ont. 
(Continued on page 56) 


“Memo-Scope” 
104E) holds 


Hughes 
(Model 


Oscilloscope 
nonrepetitive 


events for an indefinite period—hours, 
or days—keeping them available for 


thorough study until 


erased. 


New. Improved Features: 


® Simplified panel layout, 
designed trigger circuit . . 
assure easier operation. 


intentionally 


re- 


@ Advanced mechanical design 


gives: 


@ Better cooling for longer component 


life 


Far greater accessibility for mainte 


nance 


Increased ruggedness, resistance 


vibration 


to 


Built-in single-sweep circuit ("]-shet" 


trigger) at no extra cost. 


For complete information on the new 
improved Hughes ‘Memo-Scope” 
(Model 104E) detailed data sheets 
and application analysis of your 
transient measurement problems 
write or wire 


R-0-R ASSOCIATES LIMITED 


1470 DON MILLS RD., DON MILLS, ONT. 
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"Proposed new patent act could stimulate 
more research in Canada 


A royal commission has recom- 
mended a completely new Patents 
Act for Canada which would hinder 
the greedy exploitation of inventions 
and reward the inventor most willing 
to share his discovery with the public. 

Under the present Act, where two 


This miniature 





ACTUAL SIZE 


or more independent inventors pro- 
duce the same invention, the one who 
first invents has prior right to a patent. 

The commission recommends the 
principle that the one who first applies 
have the prior right to a patent. This 
is the underlying principle of the pat- 


=> 


| Callie Mey TUBE 
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CAN PRODUCE 900 DOTS IN THIS AREA 


900 DEFINITE BITS OF 
INFORMATION IN A SPOT 
SIZE OF V2" x V2" 


A visual itor for r ts, film record- 
ings, indicators and instrumentation. 
Electrostatically focused and deflected in 
a T61%% bulb with 9-pin miniature tipless 
base. Good light output. Withstands stand- 
ard shock and vibration tests. Available in 
all cial phosphors. 

Al VOLTAGE ..:...ccccccccevceees 150-250v 
A2 VOLTAGE 

HEATER VOLTAGE (AC or DC)...... 6.3v 
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ent system of all important industrial 
countries except the United States and 
Canada. 

The commission also recommends 
that it be mandatory that a patent ap- 
plicant’s complete specifications be 
thrown open to the public not later 
than one year after it is filed. At pres- 
ent, it is kept secret until the patent 
is granted, often many years after 
initial filing. 

There are many other recommenda- 
tions contained in the 84,000-word re- 
port prepared by the three-man com- 
mission headed by Chief Justice J. L. 
Ilsley of Nova Scotia. The report con- 
cludes a six-year study on patents, 
copyright and industrial designs. The 
commission’s report on copyright was 
tabled in the Commons in June 1958, 
and on industrial designs in August. 
1958. 

[he patent report was tabled in the 
House of Commons by Hon. Leon 
Balcer, acting secretary of state. 

The Isley Commission report makes 
clear that one of the main reasons 
for its recommendation that complete 
specifications of any patentable inven- 
tion be published within a year after 
application is filed, is to encourage 
swifter use and improvement of new 
inventions. 

[his is the purpose behind the pro- 
posal an applicant for patent be given 
the right to file a provisional specifica- 
tion, instead of, as now, a complete 
specification, and the right to enlarge 
his disclosure repeatedly until the 
grant of a patent by applying for pat- 
ents of addition. A patent of addition 
would be for modifications or improve- 
ments of the original invention. 

“The principal advantage of a rela- 
tively early publication is that the spe- 
cifications give information as to the 
invention to the public promptly, so 
that the technology can go forward 
from there instead of starting from that 
point a considerable period, perhaps 
years, later,” the commission says. 

It adds: 

“An argument against publication 
before acceptance is that the applicant 
may not be given sufficient opportunity 
to develop and perfect his invention 
before others forestall him with their 
own patentable improvements on his 
invention. We do not find this argu- 
ment convincing. We think that, on the 
whole, it is desirable that others 
should be encouraged to make im- 
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provements, even patentable improve- 
ments, at an early date. 

“The applicant, under our proposals, 
will have a reasonable opportunity of 
securing protection upon developments 
of the invention which he makes him- 
self. 

“Moreover, if some other inventor 
makes some patentable improvements 
at an early date, the compulsory licens- 
ing provisions that we recommend will 
make it possible for the applicant to 
secure the right to use these improve- 
ments even though they are patented, 
providing he is willing to make avail- 
able his own invention to the owner 
of the patent on the improvements and 
provided the other conditions set out 
in the compulsory licensing section are 
met.” 

The commission points out that the 
new Patents Act it recommends would 
set no limit on the number of patents 
of addition which could be obtained. 


Canadian Radio Patents 
Limited unaffected 

Canadian Radio Patents Limited got 
a clean bill of health for its use of its 
patents portfolio from the Ilsley Royal 
Commission on Patents. But it offered 
a warning against any possible abuse 
of such portfolios. 

In its report, the commission says: 

“CRPL as it is now organized and 
as it now operates does not appear to 
us to be illegal. It is not illegal to 
acquire a portfolio of patents either 
by way of ownership of the patents or 
by way of acquiring a right to grant 
licenses. 

“The mere control of a sector of 
industry through the accumulation of 
patents is not itself illegal. 

“The complaint against CRPL is 
that it refused to grant a license to 
import. In refusing to grant such a 
license, CRPL was not going beyond 
its legal right when manufacture was 
taking place in Canada pursuant to 
licenses granted by it in this country 
at reasonable royalty rates. 

“However, there is inherent in the 
accumulation of patents in respect of 
a sector of industry the possibility that 
the portfolio will be used to the public 
prejudice.” 

But after examining the legal reme- 
dies already available to combat any 
such abuse, the commission said evi- 
dence before it did not indicate mis- 
use of a patent portfolio was likely to 
warrant any new sanctions, “other than 
a compulsory license at the instance 
of any person interested in the circum- 
stances described by section 30 of 
the Combines Investigation Act.” 

Essentially, section 30 empowers the 
Exchequer Court to order a patent 
license, if it is shown that patent rights 
have been used in restraint of trade. 

(Continued on page 52) 
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Price $255. 


Note these outstanding features: 


% Top Accuracy: 
better than 2% throughout voltage and frequency ranges and 
at all points on the meter scale. 


% High Input impedance: 
2 megohms shunted by 15 pf, except 25 pf on lowest range. 


%* Excellent Stability: 
less than %% change with power supply voltage from 105 
to 125 volts. 
%*% Long Life: 
several thousands of hours of operation without servicing or 
recalibration. 
%* Five inch, Mirror-Backed, Easy-to-Read Meter: 
logarithmic voltage scale reading from 1 to 10 with 10% 
overlap at both ends; auxiliary linear scale in decibels from 
0 to 20. 
Also availabie in 92 and 19 Inch relay rack models 
This instrument is an improved version of Ballantine’s 
original Model 300, famous for its accuracy, sensitivity, 
and reliability for more than 20 years. 


Write for brochure giving many more details 
— Since 1932 — 


A? ‘a rr . ~ 7 
VIIINC LADURAI UI INC. 
Boonton, New Jersey 
CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS, REGARDLESS OF YOUR REQUIREMENTS FOR 
AMPLITUDE, FREQUENCY, OR WAVEFORM. .WE HAVE A LARGE LINE, WITH ADDITIONS EACH YEAR, ALSO AC/DC AND DC/AC 
INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER, DIRECT-READING CAPACITANCE METER, OTHER ACCESSORIES 
Represented by BAYLY ENGINEERING, LTD., First Street, Ajax (Toronto), Ontario 
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Patents — continued 





The commission said Canadian Ra- 
dio Patents Limited was incorporated 
in 1926 to act as a patent licensing 
agency. It was owned by five share- 

: A bee 2 iA Ni holders: Canadian General Electric 
: : Company Ltd., Canadian Westing- 
house Company Ltd., Northern Elec- 
NI 5 O O tric Company Ltd., Canadian Marconi 
ze 8 Company and Canadian Radio Manu- 

facturing Company. 
e a In addition to acting as central 
a high efficiency | patent licensing agency in the admin- 
: istration of patent rights in the radio, 
television and general electronics fields 
silicon rectifier on patents ow ned by these companies, 
it also acted in Canada for RCA Vic- 
tor Company Ltd. and Hazeltine Elec- 

* tronics Corporation. 
comm ercially “The evidence establishes that no 
one intending to carry on manufactur- 
ing operations in Canada was refused 


* 
priced a license in respect of all patents con- 


tained in the portfolio,” the commis- 





sion said. 
But it added: 
“The portfolio in respect of which 
CRPL had the right to grant licenses 
consisted of 5,000 patents, and in the 
absence of a license from CRPL it is 
doubtful if anyone could sell in Can- 
ada a radio or television receiver.” 
The main concern CRPL expressed 
50O0-ma ‘to the commission was that patent 
ome legislation might result in the grant 
ferrule rectifier of a compulsory license that would 
H ° give an exclusive right of manufac- 
connects easily to standard clips ture. It was itself prepared to grant 
a non-exclusive license for a reason- 
The Sarkes Tarzian M-500 silicon rectifier is rated oe SOFENY. ces 
aes ; ; P The commission said that if its rec- 
at 500 milliamperes de, with a peak inverse voltage rating ounmnendetions ete cettied utc letidde- 
of 400 volts. This was the first commercially tion. “CRPL and any holder of a port- 
priced silicon rectifier, and more M-500’s are now folio of patents will have the right 
in use than any similarly rated unit. but not the obligation to grant a li- 
The Tarzian M-5SO0 is a cartridge type rectifier with — @ where me by gt 
end ferrules that snap quickly and easily into standard stances W arramt, without fear of = 
. ps - : ; exclusive license.” It favors a provision 
clips. These silicon rectifiers are made by a special that a compulsory license ‘be granted 
Tarzian process that provides optimum forward only on a non-exclusive basis. 
to reverse ratios and long, useful life. As far as controlling any possible 


For additional information, practical application assistance, abuse of a patent portfolio is con- 
cerned, the burden of the commission’s 


and prices on the M-500, write to Section 4393 I, . pes ; 
Semiconductor Division, Sarkes Tarzian, Inc. recommendations on this point are that 
: 2 : : . it should be viewed from anti-combines 
Bloomington, Indiana. law provisions, rather than dealt with 
in patent law except for the compuls- 
<-O89 Ghasnstestetios ory licensing provision. 
OC amps | Peak Inv. | Tarzian eg emer Max. Surge Pape scrte ong =o yy gmat 
(100°C) | Voltage Type mperes | amps 4S ' such abuses) W ill be found in the pro 
cata visions of Sections 2 and 32 of the 
Combines Investigation Act and Sec- 
vs wei ibis ws — tion 411 of the Criminal Code. Sec- 
tion 30 of the Combines Investigation 
Act provides a civil remedy at the 
SARKES TARZIAN INC instance of the Attorney-General. 
4 , “The nature of these remedies .. . 
LGERTEn meena - is not, in our opinion, sufficiently all- 
In Canada: 700 Weston Rd., Toronto 9, Ontario 
Export: Ad Auriema, inc., New York City 



































inclusive. 
“We believe that where a pool or 
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licensing agency in control of a port- 
folio in practice, operates to the detri- 
ment of the public that a civil remedy 
ought to be available in the hands of 
an individual affected thereby. 

The remedy could take the form of 
a compulsory license with a reasonable 
royalty, a dedication of the patent, 
a royalty-free compulsory license or, 
in lieu of the above relief in com- 
pulsory license proceedings, relief of 
a similar kind by way of a defence 
in a patent infringement action.” 

But the commission favors the reme- 
dy of a compulsory license with a rea- 
sonable royalty. It explained that it ex- 
pects the compulsory license provisions 
of the new Patents Act it proposes 
would, “in appropriate circumstances, 
assure to domestic producers oppor- 
tunity, on reasonable terms, to exercise 
rights which, but for these provisions, 
they might otherwise be denied.” 

As the commission sees it, the weak- 
ness of the present Patents Act is that 
one of its main purposes is the estab- 
lishment of new facilities in Canada 
for the use of new inventions. The act 
proposed by the commission would. try 
to ensure that the use of new inven- 
tions in Canada can’t be hindered 
merely because of patent limitations 
on their use. 

“Whether or not actual working (of 
new inventions) would take place 
would, as we conceive it, depend on 
where the public interest lies 

“We are firmly of the opinion that 
whether production is to occur in Can- 
ada or not should not depend simply 
on the decision of the patentee.” 

The commission said the effect it 
hopes will come of its proposals is: 

“The rights under patents will be 
potentially available to persons able 
and willing to work inventions in Can- 
ada, and whether or not capital and 
labor should be applied to their work- 
ing will depend on such considerations 
as would normally affect such a deci- 
sion in the absence of any patent 
rights. 

“We see no particular merit in at- 
tempting, by a bias in our legislation, 
to direct investment to the working 
of new inventions. 

“Either, we believe, the public in- 
terest will best be served if investment 
finds its way into the most productive 
fields available rather than being arti- 
ficially diverted into exploitation of 
new inventions where the value of 
the enterprise to the economy is doubt- 
ful.” 

In other words, the right to exploit 
an invention would be available for 
exploitation when it was worthwhile 
to do so. It would not be necessary to 
begin working an invention within 
a certain time limit in order to have 
a right to exploit it at a more profit- 
able future time. END 


The temperature of things is so impor- 
tant to some people that a few degrees 
one way or another is a calamity: it has 
to be plus or minus a few tenths of a de- 
gree, or else. This group includes Deutsche 
beer drinkers, those who watch over crys- 


tal oscillator ovens, certain environmental 


test boxes, delay lines, and the Miami* 


tourist trade. To them, we offer a solution. 


It’s a Sigma Magnetic Amplifier Relay, 
one-half of a resistance bridge, and a 
built-in DC power supply — all neatly 
packaged and ready to go as soon as a 
thermistor and reference resistor are con- 
nected to complete the bridge. In opera- 
tion, a temperature change unbalances the 


bridge, energizing the relay through the 
magnetic amplifier. What you do with the 
relay output — for corrective action or 
indication—is up to you. (The contacts 
are SPDT and available for switching 1 
amp. or 5 amp. loads.) 


The reason you supply the thermistor 
is that you know how much mounting 
space there is, what temperature range 
has to be monitored, and how much power 
the thermistor can safely dissipate. The 
woods are full of thermistor suppliers and 
the “Series 8000 Thermistor Temperature 
Control” Bulletin contains a useful guide 
to thermistor selection. 


Compared to other ways you could de- 
tect and do something useful with changes 
as small as 0.1°C, this device is guaranteed 
free of locking contacts, delicate mecha- 
nisms and other life-shortening elements. 
It also provides resettable control, as well 
as accurate remote control even when 
fairly long leads from the thermistor are 
used, 


Since this temperature control is about 
83% magnetic amplifier, this seems like a 
good place to give a plug to Sigma Mag- 
netic Amplifier devices in general. We can 
sell you regular and souped-up 60 cycle 
models, and have in development a 400 
cycle type in a hermetically sealed case. All 
are rugged, microwatt-sensitive switches 
particularly useful as current, voltage or 
resistance comparators for monitoring or 
controlling light intensity, radiation level, 
pressure, vacuum, line voltage, etc. Bulle- 
tins on any are available on request. 


*In South Braintree, the temperature today is 270°K. 


—— 


SIGMA 


SIGMA INSTRUMENTS, INC. 
34 Pearl Street, So. Braintree 85, Mass. 
An Affilicte of The Fisher-Pierce Co. (since 1939) 
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Model 912 
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Wire Circuit 


or Microwave 
e 


Reliable 
High Speed 
Continuous 
Control of 

Pumps, Valves, 
Motors, Relays, 
Generators, etc. 


RFL REPRESENTATIVES: 
ILL., MINN., IOWA, IND., WISC. 
W. L. Cunningham, Elmhurst, III. 


TEXAS, ARK., LA., OKLA. 
Datatrol Co., Dallas, Texas 


ALA., TENN., VA., N.C., S.C., GA. 


Dickerson Eng., Jacksonville, Fla. 
CALIFORNIA 


Luscombe Engr., Pasadena, Calif. 


ORE., WASH. 
J. E. Edstrom, Portland, Ore. 


: CANADA 
Microwave Sys., Scarborough, Ont. 


FOREIGN 
Telesco International, New York 


UP TO 


J cuannes 


in the Voice Band! 


Comvor 


REMOTE INSTRUMENTATION & CONTROL 


® 


DATA TRANSMISSION 


TERMINAL 


U.S. PAT. 2,844,720 


The Model 912 Comvor, an audio fre- 
quency shift terminal, is used in the trans- 
mission of telemeter, telegraph or control 
signals over either wire line, microwave, or 
carrier. Up to 90 individual ‘information 
channels are available in the audio spectrum. 

Reliable frequency shift method of 
keying is used. All essential controls such as 
transmitter output level and receiver input 
level are included. 

Each terminal contains its own power 
supply which provides an additional 60 
milliamperes at both the transmitter and 
receiver for the operation of relays, step- 
ping switches, selector magnets, and other 
components used in telemetering, control 
and telegraph applications. 


SEND FOR TECH. DATA — For additional information, 
including application data, write or phone 
DE 4-3100. Demonstrations available 

by local representatives, 


Canadian Representatives: MICROWAVE SYSTEMS 
46 Crockford Bivd., Scarborough, Ontario. PL 5-0763 


For further information mark No. 43 on Readers’ Service Card 





Defence contracts 


Unclassified electronics contracts 
for $10,000 or more have _ been 
awarded to the following Canadian 
firms by the Department of Defence 
Production. A figure in parentheses 
indicates the number of contracts, the 
amount being the total value. 


March 1-15, 1960 


>» Airtron Canada _ Ltd., 
components, $33,613. 

>» Computing Devices of Canada Ltd., 
Ottawa, equipment, $332,821 (2). 

» E.M.I. — Cossor Electronics Ltd., 
Halifax, establishment of production 
facilities for electronic equipment, 
$125,000. 

» Electromechanical Products, Agin- 
court, Ont., radiometer and_ elec- 
tronic equipment, $16,893. 

» Fleet Manufacturing Ltd., Fort 
Erie, Ont., equipment, $21,543. 

» Garrett Manufacturing Corp. of 
Canada Ltd., Rexdale, Ont., initial 
production requirements for air data 
computer system, $250,000. 

> Instronics Ltd., Stittsville, Ont., os- 
cilloscopes, $13,920 and _ telegraph 
equipment, $21,082. 

>» New Brunswick Telephone Co. 
Ltd., Saint John, telecommunication 
service, $18,616. 

>» R.C.A. Victor Co. Ltd., Ottawa, 
development of test equipment, $16,- 
000. 

>» R-O-R Associates Ltd., Don Mills, 
Ont., equipment, $16,456. 

» Stewart-Warner Corp. of Canada 
Ltd., Belleville, Ont., test sets, $56,- 
493 and spares, $13,303. 

>» F. V. Topping Electronics Ltd., To- 
ronto, oscillators, $44,140. 


Toronto, 


March 16-31, 1960 


» Abbey Electronics Ltd., 
view, Ont., tubes, $14,075. 
» Aircraft Appliances & Equipment 
Ltd., Weston, Ont., instrument repair, 
$47,000 (2). 

p» Auto-Lite Batteries of Canada Ltd., 
Toronto, batteries, $27,208. 

» Aviation Electric Ltd., Montreal, in- 
struments, and _ instrument 
repairs, $4,060,000 (2). 

» Aviation Electric Pacific Ltd., Van- 
couver, instrument repairs, $185,000. 
>» Bayly Engineering Ltd., Ajax, Ont. 
tubes, $12,620. 

> Beatty Bros. Ltd., Fergus, Ont., an- 
tenna towers, $41,811 

> Brunswick-Balke-Collender Co. of 
Canada Ltd., Toronto, repair of 
radomes, $50,000. 

> Burgess-Battery Co., Niagara Falls, 
batteries, $45,190 (2). 

>» Canadian Applied Research Ltd., 


Downs- 
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Toronto, instrument repairs, $1,781,- 

>» Canadian Aviation Electronics Ltd., > oe 
Montreal, publications, $65,955. 

» Canadian Marconi Co., Monireal, 

preproduction engineering for doppler D-890-A (with crystal check) 
navigator, $623,906; oscillator, $11,- en, Saat his yr ¥ - 
378 and research contract, $120,217. spot frequencies. 
> Canadian National Railway Co., Output (max): 126 v into 8k ohms or 
Ottawa, telephone rental, $24,374. 24 v into 600 ohms. 

>» Canadian National Telegraphs, Ot- 

tawa, telephone maintenance, $14,- 

663. 

» Carriere & MacFeeters Ltd., To- 

ronto, instrument repairs, $19,160. D-695-A 10 31.2 kcls 

» Computing Devices of Canada Ltd., permed A pede oom 

instrument repairs, $230,000 and 100 c/s; 0.3 c/s at 10 c/s. 

equipment spares, $10,000. Output: 10 v into 10k ohms; 

» E.M.I.-Cossor Electronics  Lid., 2.4v into 600 ohms. 

Halifax, simulators, $198,874. 

>» Edo (Canada) Ltd., Cornwall, Ont., 

sonar testing equipment, $46,054. 

>» Garrett Manufacturing Corp. of 

Canada Ltd., instrument repairs, 

$10,000. 


>» Honeywell Controls Ltd., Toronto, Four of the most 


instrument repairs, $798,000 (2). 


> Instronics Ltd., Stittsville, Oni., sig- AGCURATE and STABLE 


nal generators, $57,570. 


> Instruments (1951) Ltd., Ottawa, in- variable-frequency 


strument repairs, $147,400 (2). 
International Business Machines Co. 
ty Ottawa, components for elec- OSCILLATORS 
tronic data processing machines, $1,- 
871,122. 
> National Carbon Co., Toronto, bat- 
teries, $15,254. — D-888-A (Analyser/Oscillator) 
> Northern Electric Co. Ltd., tele- Frequency : 200 c/s to 650 ke/s. 
phone cable, $71,648. Accuracy: 2% 
> Perkin-Elmer (Canada) Ltd., Town Output (OSC): 2.5 v into 
of Mount Royal, Que., infrared spec- 
trometer, $14,124. 
» R.C.A. Victor Co. Ltd., Monireal, 
installation of radar, $95,253. 
>» Rogers Electronic Tubes and Com- 
ponents, Toronto, tubes, $40,320. 
>» Servomechanisms (Canada) Ltd., D-880-A (2-phase) 
Toronto, intervalometers, $23,522. Frequency : 0.01 c/s to 11.2 kc/s. 
) Shakeproof/Fastex, Don Mills, se es li 
Ont., switches, $32,612. Outputs: 10 v into 10k ohms 
>» Sperry Gyroscope Ottawa Ltd., Ot- and 600 ohms. 
tawa, instrument repairs, $455,000. 
> Sperry Gyroscope Co. of Canada 
Ltd., Montreal, modification of gyro 
ee bd 14,046. Models cover a frequency range from 
tandard Telephones & Cables Mfg. 
Co. (Canada) Ltd., Montreal, ian. 0.01 c/s to 650 kc/s 
mitters, $80,012. WRITE TODAY FOR PUBLICATIONS 130, 136, 137 & 138 
> F. J. Stokes Co. of Canada Ltd., 
Toronto, vacuum impregnator, $13,- 


—_ MUIRHEAD 


WHEN WRITING TO ADVER- 

Sones TELE. tunes Von Saar PRECISION ELECTRICAL INSTRUMENTS 
IT IN 
CANADIAN 
ELECTRONICS MUIRHEAD INSTRUMENTS LIMITED 


STRATFORD, ONTARIO, CANADA 
ENGINEERING Telephones: 3717 & 3718 


For further information mark No. 37 on Readers’ Service Card 
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titty 
iy 
eeesrect 


No derating of per- 
formance—40°F to 
140°F Quiet running, 

dependable 
transistorized 

power supply 
Compact case, 

easy to install 


NOW! YOUR CHOICE 


HIGH POWER 
RATINGS 


with guaranteed minimums 


ACROSS THE BAND 


Now manufactured in Canada ; ERD 
Du Mont “300” series mobile systems are 
designed to provide high power mobile 
communication in the 144-174 Mes band. In 
addition to high output, Du Mont systems 
provide clear reception at maximum work- 
ing distance. New electrical features give 
top-efficiency operation, lowest mainten 
ance, long service life. Get the facts about 
the Du Mont “300” series 
the requirements of highest quality per 


. built to meet 


formance regardless of conditions 


CANADIAN — MADE 


oU MOonr 


MOBILE 


HI-POWER 
Mobile units with the 
equivalent power of a con 


ventional base station. 


HIGH STABILITY 
through use of high pre 


cision low drift crystals. 


COMPLETE YET 
COMPACT 


Transmitter. receiver pow 
er supplu and all relays 


im one compact case 


SEALED SELECTIVITY 

IF’ selectivity determined 
by directly interchange- 
able fixed frequency fil- 
ters for either split chan- 
nel or adjacent channel 


operation 


DEALER 
ENQUIRIES INVITED 


coal 
UMOnr 


ELECTRONIC RESEARCH 
DEVELOPMENT ‘COMPANY LTD. 


Western Sales Office 
210 - 9th Avenue S.E. 
Calgary - Alberta 


Eastern Sales Office 
3633 Dundas Street W. 


Toronto - Ontario 





| New products — cont. 


Potentiometer 
recorder 118 
A new laboratory model of Bristol's 
Dynamaster potentiometer recorder can 
be used to measure such variables as 
pressure, temperature, motion, flow, pH, 
and electric power. The four-position 
input selector switch provides for milli- 
volt, volt, microampere, or milliampere 
input. The five-position span _ selector 
offers ranges 0-2, 0-5, 0-10, 0-25, and 
0-50. An alternate span continuously ad- 
justable from 0-2 to 0-50 is available. 
The Bristol Co. of Canada Ltd., To- 
ronto. 


Transistorized 
intercom 119 
Fonex provides an advanced type of 
transistorized intercommunication for 
offices, institutions, etc. It operated di- 
rectly from the 110-volt supply and fea- 
tures push-button operation. Another 
feature is a locking lamp memo signal 


from executive station calls; this memo 

may be left on or released at will. The 

equipment may be leased or purchased. 
Telecom Ltd., Toronto. 


Facsimile tape 
recorder 120 

Series D-944 facsimile tape recorders 
are intended for use at relay stations 
handling facsimile transmissions where 
direct relaying is impossible due to no 
through-line being available at the time, 
or radio conditions being unsuitable. 
The recorder is used to store facsimile 
signals which are retransmitted later 
when conditions permit. 

The equipment can also be used to 
store a received signal, simultaneously 
with its reception on a normal receiver. 
If the received picture is spoiled due 
to handling, processing or any other 
cause, the stored signal can be replayed 
and received again. 

Muirhead Instruments Ltd., Stratford, 
Ont. 


Power 
relay 121 
A new 10 ampere dpdt hermetically 
sealed relay, model FC-215, has been 
designed for use under conditions of 
high shock and vibration. It has a bal- 
anced armature and contact rating of 
10 amperes resistive to 26.5 vdc. Oper- 


For further information mark No. 29 on Readers’ Service Card 
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ating voltage is 18 vde over the tem- 
perature range of —65 C to +125 C. 
It can withstand 30 G vibration to 2000 
cps. 
Struthers-Dunn Relays, Division of 
Renfrew Electric Co. Ltd., Toronto. 


Telephone 
cords 122 
Nylon is now being used in these new 
telephone station cords to reduce size 
and failure rate. The substitution of 
nylon for cotton is in the supporting 
core for the tinsel ribbons and the 
knitted binder under the PVC insulation 
of the conductor. New cord tips with 
smaller shanks are also used. 
Northern Electric Co. Ltd., Montreal. 


Wiring 
duct 123 

Rounded edges on wire slots are used 
on Panduit open-slot electrical wiring 
duct. Rounded edges are furnished on 
both inside and outside surfaces to pro- 
vide protection to insulation on wires. 
The duct is made of tough, non-flam- 
mable plastic and is approved by the 
Canadian Standards Association. It is 
available in sizes ranging from 4 in. x 
3 in. down to % in. x % in. It can be 
supplied with wire holes, closed slots, or 
with the open slot design in standard 
lengths of 5 or 5 feet. 

Panduit Corp., Midlothian, Ill. 


Digital tape 
transport 124 
400,000 characters/sec. transfer rate 
is featured by the redesigned Potter In- 
strument Co. model 906 (Mk-11) mag- 
netic tape transport. This is achieved 
with complete program freedom. at 120 
inch/sec. with 10% inch reels of 1-inch- 
wide tape and 16 channels. The new 
transport design includes a redundant 
guide system and an improved braking 
mechanism, both contributing to mini- 
mum tape wear. A non-adjustable, fully 
interchangeable head mounting assures 
precise tape alignment at all times. 
Instronics Ltd., Stittsville, Ont. 


Nickel-alkaline 
batteries 125 
Edison nickel-alkaline storage bat- 
teries are now being manufactured in 
Canada by CLM Industries. The bat- 
teries are designed for materials hand- 
ling vehicles, mine locomotives, railway 
passenger cars and signal equipment. 
CLM Industries, Toronto. 


(Continued on page 58) 


SALES ENGINEER 
POSITION OPEN for sales engineer on top 
flight instrumentation. Sales experience and 
engineering degree an asset but not neces- 
sary. Salary open. Send or phone full résumé 

: Allan Crawford Associates Ltd., P.O. Box 
Willowdale, Ontario. Telephone BA. 


CANADIAN ELECTRONICS ENGINEERING 


announces a FIRST in 
medium power resistors 
manufactured in Canada 


Do you require a resistor which can give you 
Higher values than wire-wound types of a 
similar size? 

(Values from 10 to 68,000.) 

Unequalled performance for withstanding over- 
load surges — unobtainable in wire-wound 
resistors? 

Extremely rugged and durable properties? 
Low cost with great reliability? 

Sizes of 4, 6, 8 and 10 watts? 

Standard tolerance of + 5%? 

The Welwyn F Series power resistors are com 

posed of a metal oxide element, bonded to a 

porcelain rod at red heat. This process results in 

a resistor which is extremely rugged, both elec- 

trically and mechanically 

The durable coating which is applied is intended 

to provide an insulating cover rather than to pro- 

tect the element which in itself is highly resista:t 
to mechanical damage and effects of moisture 

Comprehensive tests have proved that operating 

these resistors under the most arduous conditions 

will not cause failure 

For further information write for data sheet 

W-1014 


WELWYN CANADA LIMITED 


1255 BRYOGES STREET LONDON, CANADA 


For further information mark No. 54 on Readers’ Service Card 


for MINIATURE and 
SUBMINIATURE PRODUCTION SOLDERING JOBS 


the NEW, flmerican Beauty 
BANTAM ‘‘X”’ series 





Ya" TIP 


Designed with 50 watt input, these fine Shown below are other 
soldering irons will give greater productiv- shapes and tip-size irons 
ity and do industry’s most exacting solder- available in the BANTAM 
ing jobs easier, faster, better. SLOTTED “X" series. 
STAINLESS STEEL CASINGS MAKE 

THE HANDLES REALLY COOL, ending 

operator complaints. There’s no waiting 

or fumbling with these light, flexible tools 

—they’re always ready. American Beauty 

soldering irons are known the world over 

for their dependability, durability and 

efficiency. Learn more about these fine 





soldering tools today. 
¥ RED CONNE 
OU Can'T peat A SOL Ton 


Ye" 
TIP WRITE FOR DESCRIPTIVE CATALOG SHEET, FORM NO. 222-¢ 


AMERICAN ELECTRICAL HEATER COMPANY 
0 ce ere ee ee 


For further information mark No. 1? on Readers’ Service Card 
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TO EXPEDITE 
TEXAS 


INSTRUMENTS 
SEMICONDUCTOR 
COMPONENTS 


TO THE 
EXPANDING 
CANADIAN 
ELECTRONICS 
MARKET... 


We Announce the 
Appointment of 


Paul Suk 


To a New TI Office 


Elmhurst Plaza 
1364 Islington Avenue North 
Rexdale, Ontario 
Phone: ROger 6-6420 6-6429 


Mr. Zuk's experience in electronics 
dates to 1945 with the Royal Cana- 
dian Navy. After formal training 
at University of Saskatchewan he 
entered industrial electronics in 
1951 serving in production super- 
vision, standards specifications, 
analysis, design and development 
projects, and sales engineering. For 
quick, accurate transistor, diode, 
rectifier, capacitor, and resistor 
product data call on Paul Zuk... 


serving all Canadian markets. 


SEMICONDUCTOR-COMPONENTS 
DIVISION 


TEXAS 
INSTRUMENTS 


INCORPORATED 
REXDALE, ONTARIO 
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Revolution 
counter 126 
Atcotrol series 307, shaft-driven rev- 
olution counters count shaft revolutions 
up to 1000 rpm and require only 1% 
ounce-inch torque for dependable elec- 
trical control of a machine or system 
operation. Repeatability is +0.0025 of 
dial range. With its clutch energized 
by external momentary or sustained 
switch contact, the counter will indicate 
revolutions of a machine drive shaft 
until a predetermined dial setting is 
reached, tripping the heavy duty spdt 
control contact. Counters are available 
for ac or dc operation with eleven dial 
ranges from 0-12 to 240,000 revolutions, 
and in numerous circuit arrangements 
which permit adaptability to almost any 
process. 
Automatic Timing & Controls, Mont- 


real 


Preamplifier and 
monitor 127 
A new instrument which combines 
the function of a preamplifier and mon- 
itor for low level signals is being man- 
ufactured by Waterman Products Co. 
It is Panelscope model PIBIX12. The 
preamplifier features a high impedance 
input with a sensitivity of 3 
mv rms and a | volt rms output (for 


balanced 


tape recorders and similar devices) when 


, the monitoring scope shows a one inch 


signal. The 1 volt output impedance is 
approximately 500 ohms. Although the 
output is ordinarily single-ended, a bal- 
anced | volt rms output may be op- 
tionally supplied. The amplifier has a 
bandwidth of 30 Ke. Repetitive sweep 
2, 4 cps, | Ke and 
front panel 


frequencies of 0.5, 1, 

5 Ke are 

control. Internal sync is provided. 
Aviation Electric Ltd., Montreal. 


selected by a 


Hot wire 
anemometer 128 
The Flow Corp. model 54A1 hot wire 
anemometer gives a continuous meas- 
urement of the mass velocity of air. To 
get a velocity reading it is only neces- 
sary to insert a probe containing a sens- 
ing unit into the air stream. The velo- 
city is then read directly on the meter. 
If desired, a recorder can be utilized to 
provide a continuous record of the air 
Model 54AI 
measures average and instantaneous ve- 
locities in the flow of air by making 
use of the cooling effect of the stream 
heated wire fila- 


velocity over any period. 


on a thin electrically 
ment. A completely transistorized cir- 
cuit maintains constant the resistance 
ratio of a hot and cold filament. The 
standard range is 0 to 4000 fpm on 
three scales. 

Radionics Ltd., Montreal. 


CANADIAN 


Electron 
microscope 129 
The Tesla table-type electron micro- 
scope model BS 242A is an electromag- 
netic transmission type microscope con- 
sisting of an optical system, high tension 
power supply, storage battery for ener- 
gizing the lenses, and a rotary vacuum 


pump. Operational resolution is better 
than 50 Angstroms with magnification 
adjustable in steps from 1000x to 30,- 
000x. High tension is 60 kv. Input power 
requirements are 220 v, 50 cps, single 
phase. Consumption is approximately 
1.4 kva. 
Conway Electronic Enterprises Reg’d, 


Toronto. 





Proven, Dependable, Rear-Projection Type 
ND DIGITAL 

N L N E DISPLAYS 

A Model and Size for 

Your Every Requirement 


\ 


Series 80000 





PRICES 
Series 10000 
1¥,,” wide 
258” high 
55” long 
$18.00 each 


Series 10000 
Series 120000 
OUTSTANDING FEATURES 


© All digits displayed on 
front viewing screen Series 80000 
3%” wide 
51%” high 
11'S,” long 
$33.00 each 


Series 120000 
1” wide 
1%,4” high 
3%” long 
$35.00 each 


Quantity Prices 
On Request 


© All digits uniform in size 
and intensity 


High-contrast viewing screen 
Digit style of your choice 
Colored digits of your choice 


Individual units may be 
group assembled for panel 
mounting 


WRITE TODAY FOR 
COMPLETE SPECIFICATIONS 
Representatives in principal cities 


INDUSTRIAL ELECTRONIC ENGINEERS, Inc. 
5528 Vineland Avenue, 
North Hollywood, Calif 
mark No. 34 on Readers’ Service Card 
ELECTRONICS ENGINEERING MAY 1960 




















CANNON 


makes 


PLUGS 


for every purpose! 
THE CANNON KQ/KR 


miniature general purpose plug. 


Only the Cannon KQ/KR 
provides one receptacle (KRO) 
to accept either ball (KQ) or 
bayonet lock (KR) coupling 
device. Other features include 
snap-in crimp-type contacts, 
probe-proof socket contacts 
and moisture sealing grommet. 
Field service requires nothing 
but a simple hand tool! Write 
today for bulletin T-186A. 


In Canada and throughout the 
free world, Cannon Plugs are 
answering the _ specialized 
problems of industry and de- 
fence. 


a 
ANNON 

PLUGS 

am 


CANNON ELECTRIC CANADA LIMITED, 

160 Bartley Drive, Toronto 16, Ontario. 

Montreal, Montreal Airport, Dorval, P.Q. 
Ottawa, 1168 Gertrude Street 
mark No. 22 on Readers’ Service Card 
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|High frequency 

‘resistor 130 
A new line of fast rise time precision 
wire-wound resistors has been designed 
for use in high frequency circuits. They 
are non-inductive and non-capacitive. A 
| megohm resistor has a capacitance of 
only 0.5 pf. 

Available in a range of 10 ohms to 1 
megohm, the resistors can be supplied to 
tolerances as close as 0.1%. Sets of 
values or ratios can be matched to with- 
in 0.01%. Standard temperature coeffi- 
cient is 15 parts per million per deg. C. 

Ultronix, Inc., San Mateo, Calif 


image orthicon 
tube 
This 
tube for 
material and new processing to virtually 
eliminate image retention and its lim- 
iting effect on operating life. The new 
type WL-7611 tube has a_ 1000-hour 
warranty. The tube also has low sus 
ceptibility to 
era can be focused on a stationary scene 
for several minutes without permanent 
damage. The WL-7611 
rectly interchangeable 
orthicon and has identical performance 
except for the former's 


131 


orthicon 
target 


extended-life 
tv cameras 


image 


uses a new 


raster burn and the cam- 


orthicon is di- 
with the 5820 


characteristics, 
higher level of sensitivity over a longer 
life. 
Canadian 
Hamilton 


Westinghouse Co Ltd., 


Magnetic 
switch 

The FluxLink electrical 
ated by a permanent magnet, will oper- 
ate reliably and under adverse 
conditions encountered in flight, 
underwater operations and in explosive 
Magnetic flux 


132 
switch, actu- 
safely 


space 


or corrosive atmospheres 


is transmitted through a solid metal bar- 
rier into a chamber containing 
the make and break electrical contacts. 
Snap action is provided by the flux, 
eliminating the conventional springs 

Three FluxLink switches cover the 
range of temperatures from -65 F to 
+900 F. All have the same voltage- 
current capacities of 0 to 15 amperes, 
125 vac. 

Space Components, Inc., 
D.C. 


sealed 


Washington, 
END 


MAY 1960 


Now 
you can try 
the famous 


960 


Transistor and 
Crystal Diode Tester 


in your 
own plant- 
without 
obligation- 


and convince yourself 
that you won't find 

a unit comparable to 
this PRECISTON 
instrument for your 
electronic maintenance 
requirements 





The Model 960 is a comprehensive test 
set designed for practical, reliable 
checking of transistors and crystal 
diodes. Specialized circuitry and oper- 
ating parameters have been engineered 
in cooperation with leading semi-con- 
ductor manufacturers. Self-contained 
AC power supply completely eliminates 
the necessity for batteries 


*One of 25 PRECISION instruments 
listed in the new 1960 Catalog of In 
dustrial Electronic Test Equipment and 
Panel Meters. Write today, for your 
copy 
—— — — — — 
ATLAS Radio Corp., Ltd 
50 Wingold Avenue, Toronto 19, Ontario 


C) We would like to evaluate the PRECISION 
Model 960 in our own plant—with no obliga- 
tion, of course 

[1 Send us the new PRECISION catalog of 
Industrial Electronic Test Equipment and 
PACE Pane! Meters 


Name of Company 
Street Address__— 
EEE Zone Prov 


Signed___ —_— = 
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ETELCO LIMITED 





Dekatron Counting Tubes 

Voltage Reference Tubes 

Trochotron Beam-Switching Tubes 
NOW AVAILABLE EXCLUSIVELY THROUGH:— 





Ottawa, TA 8-1253, 
P.O. Box 100, 
STITTSVILLE, Ontario. 


Toronto, AX 3-7806, 
21 Benleigh. Dr., 
SCARBORO, Ontario. 
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POWER FOR N CARRIER 


Pylon static converters Type CX-48, connected 
as main and automatic standby generators, pro- 
vide a dependable source of 24V and 130V bat- 
tery power at locations equipped with 48V 
battery. Capacity may be built up as required. 
Fully warranted. 


IMMEDIATE SHIPMENT FROM STOCK 


Write for information on Pylon static converters 
and 60 c/s inverters for communications service. 


nes 


PYLON ELECTRONIC DEVELOPMENT company, Itd. 


Communications Systems and Equipment 


161 CLEMENT ST., VILLE LA SALLE, MONTREAL 32, QUE. 





For further information mark No. 41 on Readers’ Service Card 
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SPEEDIVAC’ 


HICH VACUUM fat as 


for industrial processing 


Dozens of 
applications 


New large capacity rotary high vacuum pumps 
are designed for simple, trouble-free operation 
with all types of vacuum systems. Outstanding 
features include clean compact design 

internal lubrication system with magnetic valve 

gas ballast hand tight vacuum union for easy 
system connection. Ultimate vacuum blank off 0.01 
MM of mercury. Combinations of these single stage 
pumps with a smaller model gives an economical 
two stage performance to 0.001 MM of mercury. 


chemical 
processing, 


distillation, 
impregnation 
metallurgy, etc 


Send for 
information 


Consult us on all High Vacuum applications. 


EDWARDS HIGH VACUUM 
CUMBERLAND AVENUE, BURLINGTON, ONTARIO 


For further information mark No. 27 on Readers’ Service Card 


(CANADA) LTD. 





WHEN WRITING TO 
ADVERTISERS 
TELL THEM 
YOU SAW IT IN. 


CANADIAN 
ELECTRONICS 
ENGINEERING 





Position Open in Denver, Colorado 


ELECTRICAL OR ELECTRONICS 
ENGINEER 


With the U. S. exploration subsidiary of KENNECOTT COPPER 
CORPORATION. Permanent staff position to take charge of 
instrumentation in the field of mining geophysics. Mainly in- 
volves precision electrical measurements in audio and sub-audio 
frequency range for the detection of electrically conductive 
mineral deposits 


Scope of responsibilities includes 

(1) Te design and supervise construction on new geophysical instruments. 

(2) To improve and maintain existing geophysical instruments. 

(3) To assist in interpreting studies of field measurements. 
Accredited degree or equivalent experience in electronics essen- 
tial, Please send complete résumé of training and experience 
to our Denver address. Interviews will be arranged in Toronto 
for eligible candidates in the near future. Apply to Bear Creek 
Mining Company, Geophysics Division, 516 Acoma Street, 
Denver 4, Colorado. 
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POWER TUBES FOR INDUSTRY — 
“NATIONAL ELECTRONICS” 








National Electronics specializes exclusively in the produc- 
tion of Ignitron, Rectifier and Thyratron tubes. They are 
of the highest quality fully guaranteed and competitively 
priced. 

Ignitrons supplied optionally with thermostatic water sav- 
ing control and/or protection. 

Write us for free “Maintenance Hints on Industrial Elec- 
tronic Tubes” manual. 


PAYETTE RADIO LIMITED 


730 ST. JAMES W. MONTREAL 





For further information mark No. 38 on Readers’ Service Card 


Look to SYV7ROVW for the 


latest developments in — 
} 








NEW—low cost 
high power 
SILICON 
RECTIFIERS 


y 


“a 
SYNTRON 


manufactures a com- 

plete range of power 

rectifiers from milliampers 

to megawatts . Selenium 
and Silicon. 


Contact your nearest SYNTRON 
Sales Engineer or write for free infor- 
mative literature 








SYNTRON (CANADA) LIMITED 


928 Queenston Road Dept." F” Stoney Creek, Ontario 


For further‘information mark No. 51 on Readers’ Service Card 
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UNIVERSAL TUBE TESTER 


With the inclusion of permanently 
wired, foreign base type sockets, the 
9-66U will test both American tubes and 
Foreign tubes having the following 
bases: A more complete Tube Tester 
equipped to test all present day tubes 
+ « « test complete complement of 600 
mill tubes . . . gas Rectifier, Provision 
is made for new tube designs. Provides 
Vital Life test . . . Noise test . . . Gas 
test for rapid disclosure of tubes affect- 
ing AVC and IF stages. 


966 Available without European Sockets Other 
Tube Checkers Available from $69.95 








STARK ELECTRONIC SALES COMPANY 
AJAX, ONTARIO 


For further information mark No. 49 on Readers’ Service Card 


a GOOD one is important! 


Relays are often referred to as the heart of an electronic control 
circuit. A good one is essential to efficient performance and 
longer life. For years Comar has aided manufacturers 
suffering from relay trouble. Our relay technicians will show 
you how to put more vim and vigor in your relay circuits. Send 


the symptoms... we'll recommend the cure...no obligation. 


comar electric 


3349 ADDISON STREET, CHICAGO 16, ILLINOIS 


RELAYS © SOLENOIDS © COILS e SWITCHES e HERMETIC SEALING 
For further information mark No. 23 on Readers’ Service Card 
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WELL-DRESSED 
ELECTRONIC EQUIPMENT 


WEARS A CUSTOM FITTED TRANSIT 
CASE BY PYLON ON THE WAY TO 
WORK. 


ELECTRONIC DEVICES LOVE THAT 
LUXURY FEEL, AND BEST OF ALL 
THEY HAVE NO EXCUSE FOR NOT 
WORKING ON ARRIVAL. 


OVER 750 SATISFIED INSTRUMENTS 
HAVE BEEN FITTED OUT BY PYLON 
IN THE PAST 12 MONTHS. 


IF YOUR EQUIPMENT DESERVES TO 
TRAVEL TO WORK IN STYLE AND 
COMFORT, LOOK TO ALUMINUM 
CASES BY PYLON — YOU CAN 
SAVE MONEY AND PAMPER YOUR 
EQUIPMENT AT THE SAME TIME. 


a> 


PYLON ELECTRONIC DEVELOPMENT company, Itd. 


Communications Systems and Equipment 


161 CLEMENT ST., LASALLE, MONTREAL 32, QUE. 
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For further information mark No. 42 on Readers’ Service Card 


There’s a stronger, 

more compact 

ARROW-HART SWITCH CONTROL 
for every job! 


Arrow-Hart offers a com- 
plete range of quick make 
ond break switches for 
vacuum sweepers, fans, 
power tools, radio and elec- 
tronic equipment. 

Send for your copy of the 
new illustrated Bulletin Z-12 
today . . . and ask us for 
ony additional advice or 
information you may need. 


ARROW-HART & HEGEMAN 


(CANADA) LIMITED 


INDUSTRY STREET, TORONTO 15, ONTARIO 

7365 MOUNTAIN SIGHTS, MONTREAL, QUE. 

Quality MOTOR CONTROLS © WIRING DEVICES © APPLIANCE SWITCHES 
6006 -® 


For further information mark No. 14 on Readers’ Service Card 
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The guaranteed re 


terminal boards... 
~ made of pbad 
certified materials \= 





ee re ee ee ee ee ee ee ee ee 


CAMBION® terminal board materials include paper, cloth, 
nylon or glass laminates, bonded with phenolic, epoxy, 
melamine or silicone resins. All stock is strictly top grade — 
certified — and all boards are made and assembled under 
strictest quality control. Results are no cracks, strain or chips 
in boards, no damaged or insecurely mounted terminals. 
CAMBION board types are standard all-set, miniature all-set, 
standard ceramic, standard fiberglas and custom-made. Com- 
plete boards or separate sections available. Standard or special 
components assembled as required. For details, write 
Cambridge Thermionic Corporation of Canada, Ltd., 2425 
Grand Boulevard, Montreal 28, P.Q. 


(GAMIBIONT 


The guaranteed electronic components 
For further information mark No. 20 on Readers’ Service Card 
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TRANSISTOR 
CHECKER 








Transformer Dependabili 


comes ina HAMMOND box 


. dependability assured by conservative ratings, high 
manufacturing standards and careful selection of the 
component materials. 


The mode! TR-60 is an accurate and highly sensitive instru- 
ment for transistor testing in the laboratories, service 
shops, educational institutions and manvfacturing plants. In 
contrast with the ordinary transistors checkers, it is possible 
to determine their characteristics directly without guesswork. 
The quantitative instead of qualitative results are obtained 
from the meter scales, eliminating the need of tedious compu- 
tations. The scales are calibrated in current and voltage gain, 
collector cutoff current Ico. The instrument is also capable 
of checking diodes, rectifiers 


X-Mounting Replace- 





Wired $34.95 


STARK ELECTRONIC SALES CO 


AJAX ONTARIO 


For further information mark No. 50 on Readers’ Serv'ce Card 








MOVING? 


Please notify us immediately 


High Quality Audio 
Transformers . . . 800 
series. Outstanding 
frequency response, 
easily mounted, 
streamlined, one 
half pound weight. 


Quality Audio Output 
Transformers . . . for 
Hi-Fi and P.A. sys- 
tems. Ultra-linear 
and extended 
range types for 
top quality re- 
placement jobs. 
Steel encased, 
compound filled. 


Transistor Transform- 
ers for general 
replacement and 
experimentation, 
Lightweight with 
mounting feet. 
DUREN encap- 


sulated and im- 


> pregnated. Wide 


choice of imped- 
ances — and 
eae 


evels. 


226 


; 


ment Transformers. 
All Hammond’s 
well known power, 
filament and 
vibrator ty pe 
transformers are 
available in this 
mounting, also 
chokes. 

Universal Audio Output 
Transformers . . . 3 
core sizes imped- 
ance ratios and 
power levels to 
20 watts. Rugged 
terminal lugs, 
standard mounting 
centre, excellent 
tone response. 


Line Voltage Regulator 
accommodates 85 
to 125 volts for a 
normal output of 
110 or 115 volts 

60 cycle. Test 
circuits by acceler- 
ating breakdown of 
faulty components. 


when moving from your present 


RACKS - PANES « - CABINETS - CHASSIS 


address. 


= il 


CABINET AND RACK DESK TYPE 
PANELS: CABINET RACK: 
Exclusive Ham- In 9 standard Give your equip- 
sizes with panel ment a professional 
space from 8%” look. 


EQUIPMENT 


By so doing you will continue to 
: CABINETS: 
mond alloy, works, 


receive your copy of CANADIAN 
punches, drills 


ELECTRONICS ENGINEERING cleanly; ‘also in to 584 
STOCKED BY 


each month without interruption. 
LEADING ELECTRONIC PARTS JOBBERS 


THE HAMMOND MANUFACTURING COMPANY LIMITED 
Guelph, Ontario, Canada H/s7/7 


For further information mark No. 31 on Readers’ Service Card 
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Round-up: news and future events 





Dominion Electrohome unveils 
its new electronic organ 


After more than a year of intensive 
design work, Dominion Electrohome 
Industries Ltd. has introduced its new 
“Allegro” electronic organ. It is a 
medium-priced ($895) instrument suit- 
able for use in small auditoriums and 
churches as well as in the home. 


Designer Heddink shows circuits to 
Design Engineering editor D. Kaill. 


In introducing the new instrument, 
C. A. Pollock, Electrohome’s presi- 
dent, pointed out that there were less 
than 800 electronic organs sold in 
Canada in 1957, but more than 3,000 
were sold in 1958. He also pointed 
out that his company plans to explore 
the market with the Allegro, then in- 
troduce two more models later on. 
One will be a two-manual organ, and 
the other will be a chord organ. 

The Allegro is a one-manual organ 
with 48 notes on the keyboard and 
13 on the pedal claviar. It has six 
voices—diapason, reed, flute, string, 
horn and clarion. Volume can be con- 
trolled by means of the rotating stop 
knobs or by a crescendo pedal. 

The engineer who designed the 
Allegro obviously enjoyed his assign- 
ment. J. Heddink, born and raised in 
Holland, comes from a family of 
musicians. He is an accomplished 
pianist and violinist, as well as an 
electronics engineer. 

CEE will publish a technical paper 
on this new electronic organ in a fu- 
ture issue. 


Nuclear structure 
conference 

A conference on nuclear structure 
will be held at Queen’s University, 
Kingston, Ont., from August 29 to 
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September 3, 1960. It is being spon- 
sored by the International Union of 
Pure and. Applied Physics, the. Na- 
tional Research Council of Canada, 
Atomic Energy of Canada Ltd., and 
Queen’s University. Topics are re- 
stricted to information about nuclear 
structure, and emphasis will be placed 
on experimental data and their in- 
terpretation. 

Invited speakers for sessions will act 
as rapporteurs. Each speaker will in- 
troduce his subject and discuss the 
work of the contributors who have 
submitted communications on_ that 
subject. Some sessions may be devoted 
to individual presentations. 

Enquiries about the conference and 
requests for registration forms should 
be sent to Dr. L. G. Elliott, Atomic 
Energy of Canada Ltd., Chalk River, 
Ont. 


A. Mean, left, field day co-ordinator 
and past president of Nortown Ama- 
teur Radio Club VE3NAR, accepts 
Canadian Marconi Trophy from H. E. 
Buchanan. Club made most contacts 
during simulated emergency test. 


Engineering 
seminars 

The Industrial Engineering Insti- 
tute is conducting a number of short 
seminars during May, June and July. 
These cover a variety of subjects of 
interest to engineers, and several sem- 
inars are being held in Toronto and 
Montreal. Only the latter are listed 
below; for a full list of subjects, dates, 
places and fees, write to Industrial 
Education Institute, 25 Huntington 
Ave., Boston 16, Mass. 

(A) Reducing costs in drafting and 
design operations, Montreal, May 4; 
Toronto, May 5. (B) Calculating return 
on proposed projects or plant facilities, 


CANADIAN 


Toronto, May 26; Montreal, May 27. 
(C) Locating and developing creative 
engineers, Montreal, June 1; Toronto, 
June 3. (D) Controlling and reducing 
clerical costs, Montreal, June 7; To- 
ronto, June 8. (E) Clear technical writ- 
ing, Montreal, June 7; Toronto, June 
9. 











Correction 


The Montreal Section of the 
Institute of Radio Engineers has 
extended the deadline for papers 
for their communications sym- 
posium. The new deadline for 
paper titles and 50-word sum- 
maries is June 1, 1960. These 
shouid be sent to C. °F. Kipp, 
Chairman, Technical Program 
Committee, IRE Symposium on 
Communications, Box 802, Sta- 
tion “B”, Montreal, P.Q. 

The symposium will be held 
in Montreal on Nov. 4, 5, 1960. 
Information regarding exhibits 
will be sent to industry mem- 
bers shortly. 





Deeseecceeessececeeceucee 


COMING EVENTS 


National Aeronautical Elec- 
tronics Conference, Dayton, O. 
8th Annual Conference on 
Electromagnetic Relays; Na- 
tional Association of Relay 
Manufacturers, Stillwater, Ok- 
lahoma. 

Annual Conference of the So- 
ciety of Photographic Scientists 
and Engineers, Miramar Ho- 
Los Angeles. 

3rd International Instruments, 
Electronics and Automation 
Exhibition, Olympia, London. 


2nd Conference of the Com- 
puting and Data Processing So- 
ciety of Canada, University of 
Toronto. 

3rd Canadian National Busi- 
ness Show, Automotive Build- 
ing, Toronto. 


POPP 
. 


Directory 


The CEE Components and 
Equipment Directory will have 
a new look this year. Product 
classifications have been stream- 
lined and cross-referenced to 
make it easier than ever for en- 
gineers to locate those elusive 
parts they need. Watch for this 
new edition of the directory in 
June. 
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Free 


service 


for our 


readers 


Keep your reference shelf 
up to date this easy way. 
All advertisements, new 
products and literature in 
this issue have a key 
number. For more 


information 


Circle the key number 


on one of these cards 


Print your name, 
position, address and 
firm, then mail — 
postage is paid. 
Some advertisements 
cannot be numbered 
due to lack of space. 
Their key numbers are, 
however, given in the 


advertisers’ index. 
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No postage necessary if mailed in Canada 
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Which of these 


APPLICATION 
NOTES 


can help you? 


WAVES ON TRANSMISSION LINES 
SQUARE WAVE AND PULSE TESTING 
INTRODUCTION TO SOLID STATE DEVICES 
MICROWAVE STANDARDS PROSPECTUS 
BASIC MICROWAVE MEASUREMENTS 


CONVENIENT METHOD FOR MEASURING 
PHASE SHIFT 


MEASUREMENT OF CABLE 
CHARACTERISTICS 


AC CURRENT MEASUREMENTS 
SAMPLING OSCILLOGRAPHY 


MONITORING A RADIO TRANSMITTER 
SIGNAL WITH AN @ 120A OR 
130B OSCILLOSCOPE 


#38 MICROWAVE MEASUREMENTS 
FOR CALIBRATION LABORATORIES 


#39 STANDARDS CALIBRATION 
PROCEDURES 


#40 HEWLETT-PACKARD ELECTRONICS 
INSTRUMENTATION FOR 
TRANSDUCER APPLICATIONS 


The above involve both theoretical and ‘‘how to do it’’ information, ‘ 4 

illustrated, complete, designed for swift practical application to % by, Kpttc dt sy tat 
your problem. These and all other @ APPLICATION NOTES are Gee ite re 5 
available by calling your @ representative, or writing ® direct. 

No charge, no obligation. 


HEWLETT-PACKARD COMPANY 


Represented in Canada by ATLAS INSTRUMENT CORPORATION, 
LTD., 50 Wingold Ave., Toronto, Ont.; 106-525 Seymour St., 
Vancouver, B.C.; 3333 Cavendish Bivd., Montreal, Que. 
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bp) instruments measure more swiftly, surely 
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EIMAC 

CERAMIC TUBES 
DESIGNED 

FOR SPACE 
WITH RUGGED 
NEW 26.5 VOLT 
HEATERS . 


Three extremely sturdy Eimac ceramic tetrodes have been 


specially designed for missile telemetry and airborne 
military communication systems—with rugged new 


26.5 volt heaters. 


In actual missile systems and current key projects, 
these tubes have passed severe tests with flying colors. 


And have dramatically proved that they can take it! 


For your space age needs, investigate the many advantages 
of these pioneering Eimac tubes: the X578G, X578H 


and X578J. Write for complete information. 


GENERAL CHARACTERISTICS EIMAC 26.5 VOLT CERAMIC TUBES 


Eimac Tube Frequency Max. 
With Similar for Max. Plate-Diss. Heater 


Characteristics Length Diameter Ratings Rating Voltage 
EITEL-McCULLOUGH, INC. 


San Carlos, California 





X578G 4CX300A 2.5” 1.65” 500 mc | 300 watts 26.5 





X578H 4CX125€ 25” 1.25” 125 watts 





CANADIAN REPRESENTATIVE: 
R. D. B. SHEPPARD X578J 4CN15A 2.5” 0.9” 500 mc | 15* watts 


2036 Prince Charles Road, Ottawa 


























6003 *A nominal rating. May be increased by employing a suitable heat sink or liquid immersi- 
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